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“Moving upstairs’ through the application of the 


same sound principles which have made 
Servomechanisms, Inc. a leading supplier of avionic 
equipment for modern-day manned aircraft, 

SM1 is today successfully meeting the challenges 
in the equally complex field of missile 

systems. Major design and production projects 

by SMI have resulted in a family of 
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We would welcome the 
opportunity to work with you 


on your missile problems 


MISSILE CAPABILITIES 























Engine Controls 





Instrumentation 






Ground Checkout Equipment 







Infrared Devices 


Guidance and Autopilot Subsystems 






Production Test Equipment 
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ond Environmental Facilities 
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Trust an old name to solve something new 


If ground support equipment is your business, you can count on Goodyear to 
supply brakes and wheels to meet the most rigid specifications. 


Goodyear Industrial Disc Brakes are custom-engineered for difficult applica- 
tions where torque, energy, weight, space and corrosion are major problems. 


Goodyear Lightweight Aircraft Type Wheels of cast or forged magnesium or 
aluminum assure top performance for today’s highly specialized ground 
support equipment. Combined with Goodyear Aircraft Tires,they are the 
solution to the minimum weight and maximum strength requirements. 





Why not put Goodyear’s long aeronautics experience to work in solving your 
) I e I £) 

problems in this new and growing field? Address your inquiries to Goodyear, 
Aviation Products Division, Industrial Disc Brake Dept.S-1730, Akron 16, Ohio. 


THE SOUND ANSWERS COME FROM 


GOOD, YEAR 


AVIATION PRODUCTS 


TO ADVANCE YOUR PROJECT'S COMPLETION DATE 
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HIGH-STRENGTH ALUMINUM CASTINGS 


He’s saving 


your machining time! 


Defective aluminum castings in your machine shop 
send time and money down the drain. The total loss in 
machining, inspection, handling, and paperwork often 
goes far beyond the price of the casting. 

You can cut rejects and stop losses by buying de- 
pendably sound castings from a reliable source. Com- 
panies using aluminum castings from Brake Shoe’s 
Light Metals Department have practically eliminated 
reject problems. One aircraft company cut rejects on 
specific castings from 35% to less than 5%. A missile 
maker cut rejections to less than 1%. Another com- 


pany, which statically tests one casting out of every 
lot, reports no rejects to date. 


LIGHT 
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Brake Shoe produces sand, shell, and plaster mold 
castings, from a few ounces to 500 pounds, in high- 
Strength and standard alloys. Government certified 
heat treat, Zyglo, and X-ray insure complete sound- 
ness. Send drawings of your problem parts and our 
engineers will be glad to show how Brake Shoe’s more 
than 50 years’ experience in producing dependable 
castings Can save time and money in your plant. 


Guaranteed Properties in Highly Stressed Areas 


T.S., psi Y.S., psi El 
Ductaluminum 356T....... are i a 6 
Ductaluminum 356S....... Dh cceeeds Ds vcenes 3 


METALS DEPARTMENT 
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The barking end of a bird that's 
ready for business—an operational 
Lacrosse missile on its field launcher 
getting a final check-out by troops 
brief combat countdown. 
Cornell 
manufactured by 


hefore 
Lacrosse was designed by 
Laboratories, is 
Vartin-Orlando and is now in serv- 
ice with the U.S. Army. Though not 
fancy, it's a practical, high-precision 
pill-box getter that features vreatly 
simplified, reliable operation in the 
field and is therefore a good example 
of engineering progress in missilery. 
One example of the operational 
simplicity of Lacrosse is the fact that 
its “go, no-go” box is no bigger than 
a “creepy-peepy” and can be carried 


hack-strap by one man, Another 
feature is its wholly mobile, air- 
transportable launcher and _ trailer 
system. It proves: simplicity pays. 
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You Can't Inspect Quality into a Piece! 


You must put quality into a piece a// along the way, in each opera- 
tion. That's the kind of work you get from the Diversey team... 
extreme quality and precision in every step. 

The missile component you see above was an intricate and diffi- 
cult job. You see it now passing final rigid inspection with flying 
colors because it was handled completely by Diversey. Nowhere 
else can you get this devotion and follow through on your com- 





plete missile machining jobs. Diversey has the best men, the best SEND 
equipment, and the best team spirit to give you the finest missile FOR | 
metal machining quality in the industry. FREE 
When your job must pass rigid inspection, have it done at by 
Diversey. BOOKLET | 











LEADERS IN CONTOUR MACHINING 


9 Dwer sey ENGINEERING COMPANY 


; 10550 WEST ANDERSON PLACE 
wir“a FRANKLIN PARK, ILLINOIS «+ A Suburb of Chicago 


FROM NOSE TO NOZZLE, FROM FIN TO FIN, CONTOUR TURNED PARTS—WITH PRECISION BUILT IN 
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Knowledge, Key To Space Progress 


The extent of our penetration of space in the 
next few years, using instrumented and man- 
carrying craft, will depend in large measure upon 
how effectively we utilize knowledge already in 
hand, and upon how hard we work to reach the 
far-flung goals we have set. Except for the enor- 
mous progress made in the past 55 years to- 
ward solution of the problems of flight, we would 
be little closer to the exploration of space than 
the dreamers of early times. 

Space flight requirements impose new and 
very difficult demands upon our technology. What 
is mainly required is raising to new, very high 
levels, Our competence in propulsion, structures, 
and guidance and control. It may be over-simpli- 
fication, but not over-statement, to say that what 
we must do to move into space compares to the 
technological advances which made possible the 
past transitions from wood-and-fabric to all-metal 
airplanes; from reciprocating to turbojet engines; 
from subsonic to supersonic speeds; and from 
low-level to high-altitude pressurized _ flight. 
Each of these remarkable gains in performance 
became possible because of the contributions of 
many men, working in many scientific and en- 
gineering disciplines. 

For the future, we already see the need for 
new types of engines—nuclear-powered rockets, 
ion jets, and others. To develop these to a state 
of usefulness will require large effort, and years 
to accomplish. There is, however, no need for 
us to wait for the new engines. Our “conven- 
tional” rocket engine can be enlarged very sub- 
stantially, and a rocket engine with a million 
pounds of thrust can be most quickly attained by 
use of a cluster of rockets, each producing several 
hundred thousand pounds. Nevertheless, develop- 
ment of the larger engine should be undertaken 
promptly. 

Congress has already approved legislation 
creating a National Aeronautics and Space Ad- 
ministration, with prospects of early adoption. 
This move closely follows the recommendations 
of the President, upon the advice of able scientists 
led by Dr. James R. Killian Jr., for vigorous pros- 
ecution of our national space program by a civil- 
ian agency based on the NACA staff and facilities. 
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Since World War II the NACA has been en- 
gaged increasingly in research applicable to the 
problems of space flight, and at present nearly 
50% of NACA’s effort is applied in these areas. 

To sum up, there are many problems com- 
mon to aeronautics and astronautics, particularly 
those arising within the atmosphere on takeoff 
and during re-entry and recovery. There will be 
many other problems, some new and some old, 
such as guidance, communication, and new power 
sources. 

No existing agency has within it all the skills 
and resources needed. There are no experienced 
astronautical engineers. Fortunately, there are 
scientists and engineers experienced in rocketry, 
aerodynamics, guidance, communications, struc- 
tures, and human factors. These are the men who 
will have to solve our space flight problems. 

Much of the activity of the NASA will be ac- 
complished by a greatly expanded contract re- 
search program to obtain assistance from groups 
with special competence in specific areas. The 
course we will need to follow in moving into 
space is quite clear and straightforward. How 
fast and how far we go, in the last analysis, will 
depend upon the wishes of the 170 million citi- 
zens of the United States. 

HuGu L. Drypden. 

















At your service with modular and 
special design electromechanical actuators 


The actuator you need—for ailerons, trim tabs, feel 
systems, missile control surfaces, and ground han- 
dling equipment or for any of a hundred other 
applications—can in most instances be specified 
from the Airborne line of modular design electro 


mechanical actuators. 


Originated by Airborne, the modular concept of 
actuator design is based on a system of standardized, 
interchangeable components. From these components 


you can select literally hundreds of different com- 


binations to get exactly the operating capacity and 


LINEATOR® e ROTORAC® ° TRIM TROL 


————_ -— 


Rm 


HILLSIDE 5, NEW JERSEY 


Represented in Canada by: WINNETT BOYD LIMITED « 745 Mt. Pleasant Rd., 


8 Circle No. 10 on Subscriber Service Card. 


<< DID RO RMF 


AIRBORNE ACCESSORIES CORPORATION 


package configuration you want. Maximum operat 
ing load ratings for Airborne modular design actua 
100 in.-lb 
of this 


Airborne has the engineering capability and the 


tors are 3500 Ib. linear and rotary. 


Beyond the broad limits modular line, 
production facilities to provide any special actuator 
you may require—singly or as part of a complet 
control system. Such actuators may be modifications 
of our conventional designs or completely custom 
made. We have built sper ial actuators with operating 
capacities up to 12,000 Ib. linear and '200 in.-tb 


rotary. Write for further information 


ROTORETTE*® » A 





MODULAR ACTUATOR CATALOGS 5S7A AND MR-58 


Conta pert for ' 1 nm h 
modular design ear and rotary actuator 

cluding operating mpacity itve j nplete 
dimensional data. for eat actuat request 


Toronto 12, Ont Catalog 57A. tor rotary, MR.58 
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| An m/r staff report from WASHINGTON 


| * THE HOUSE COMMITTEE on Appropriations has cut, by $90 million, the request for 
military construction funds for ballistic, defense and strategic missile systems. In its report, 
the committee said the cut was made to $182.5 million because architect-engineer work for 
certain portions of the Titan operational facilities has just been started and won't be com- 
pleted until early next year. The lawmakers said more money could be requested when plans 
are firmer and cost factors more realistic. 


* ONE OF THE MORE IMPORTANT aspects of the proposed Pentagon reorganization is 
the creation of a Director of Defense Research and Engineering. He should rank just below 
the secretaries of military departments, and would be authorized to “engage in basic and 
applied research regarding the development of new and improved weapons systems.” He would 
be the chief adviser to the Secretary of Defense on research activities, and would be em- 
powered to supervise and direct research, including the assignment of such activities to the 
various military departments. 


* NAVY CIRCLES in the Pentagon are asking why North American’s Scotty Crossfield will 
pilot the X-15 only on the low-speed and low-level tests. USAF’s Captain Iven Kincheloe 
is scheduled to take the $100 million craft over the real jumps—a definite departure from 
the normal practice of having the manufacturer complete full-scale tests prior to delivery. 


* INITIAL FLIGHTS OF THE X-15 probably will utilize a dual system of engines used 
in its predecessors. However, the Reaction Motors power plant should be available within 
months after first flights. First low level flights are expected early in 1959. Full scale flights 
probably will not be made until 1960. Atlas and several other missiles are being mentioned as 
the booster to put the X-15 into orbit. 


* AS M/R WENT TO PRESS the Army was preparing the Explorer 1V vehicle for launch- 
ing. Primary reason for the delay has been the lack of proper instrumentation for the satellite. 
rhis instrumentation is designed to measure the belt of heavy radiation detected by previous 


we 





satellites. 


*A LARGE PART OF THE $50 MILLION which ARPA has available may go into 
additional launching facilities at Cape Canaveral and Cooke AFB. ARPA demands the healthy 
respect from all Pentagonites, but frequently the tune ARPA plays strikes a discordant note 
to those who must comply. Take Pied Piper: one military observer comments, “They took a 
big chunk of the money we fought so hard to get, they took one of our shops to do the work, 
and now won't even let our shop people talk to us.” 


* LOST IN THE GLARE OF HEADLINES on the Middle East situation was the Army’s 
second successful recovery of a full-scale Jupiter IRBM nose cone. The fact that the Jupiter 
for a second time has been fired successfully, inpacted in designated area, and has been re- 
covered removes any doubt that it is on the threshold of full operational status. Reports in 
Washington are that during this second firing, the arming and fusing device underwent its first 
tests in flight, and with success.” For this, and other reasons, don’t be surprised if Jupiters are 
deployed to overseas IRBM bases before Thor. 


* AT WEEK’S END a major topic in capital missile circles was the outstanding progress 
of Acrojet-General, as the Air Force announced award of contracts to Aerojet involving the 
second and third stages of the top AF project—Minuteman. Reflecting this expansion was 
another announcement from the company itself: election of five new vice presidents. Those 
receiving the nod from Chairman Dan Kimball and his board of directors and their areas of 
responsibility were: Bernhardt L. Dorman—Test Engineering; Richard D. Geckler—Solid 
Rocket Plant, Sacramento; William L. Gore—-Customer Relations; William L. Rogers—-Azusa 
Operations; John S. Warfel—Avionics 
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Explorer Nose Cone 
Approx. 6” x 12” 


e 
-_ 
| 


Starter Bearing Mount 
Approx. 4” x 9” 





Nike Venturi Nozzle 
Approx. 14” x 33” 


New 12 x 15 vertical 

Floturn Lathe with 
Hydraulic Tracer and 
automatic cycling 


Let Lodge & Shipley 
equipment, experience and 
contract facilities help you. 

Write for Bulletin FL-102 






from 

nose cones 
to thrust 
chambers 


IF you are planning the machining or 
forming of parts for missiles—rockets 
—jet or rocket engines see 


LODGE & SHIPLEY —already 


successfully producing 


Noise suppressor cones 
Jupiter C nose cones 
Nike Hercules nose cones 
Outer & inner spikes 

for jet engines 
Motor mounts—Tail cones 
Compressor chambers 


FLOTURN LATHE 


Produces parts by cold flowing which results in 
many beneficial characteristics not obtainable by 
other production methods. Costs are relatively low; 
uniformity is high. Saves thousands of dollars in 
costly materials. New vertical Floturn has dual 
rollers and automatic cycling. Also available in 
horizontal types. Capacities to 60” diameter. 


FLOTURN SUB-CONTRACT 


Lodge & Shipley has a large Floturn sub-contract 
department for development and production work. 
This department produces a wide range of aircraft 
and missile parts for leading manufacturers .. . 
provides technical assistance and saves costs on 
any quantity. 


MISSILE LATHE 


Revolutionary new lathe with swings up to 120”. 
Designed for the machining of missile and rocket 
noses, body or venturi sections. Also used to 
machine welding or assembly fixtures for missile 
construction. 


DUAL TRACER LATHE 


All-hydraulic 360° tracer control. Ideal for contour 
facing, turning and boring jet engine rotor discs, 
contour turning and boring venturies. Swings up 
to 43”. Instant change-over to standard engine 
lathe operation. Extremely useful for premachining 
blanks to be Floturned. 


lodge & Ghipley 


3079 Colerain Ave., 
Cincinnati 25, 0. 
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Money 

ARPA has revised its FY 1959 pro- 
gram estimates with new totals as fol. 
lows (in millions): military space tech- 
nology $173.6 (up from $138.2); solid 
propellant research, $20; communica. 
tions, $9; navigation, $1; cloud cover 
reconnaissance, $6; component develop. 
ment, $10; launching vehicles, $42; ex- 
ploratory research, $12.6; maximizing 
payload capability, $5.7; man in space, 
$50; satellite tracking, $17.3; total 
ARPA estimate: $520 million 
Navy’s asked for $158 million for avia- 
tion facilities construction, including 
$52.5 million to support fleet ballistic 
missile program and $18.1 million for 
Pacific Missile Range at Point Mugu. 


Missiles 
First full Convair Atlas to be 
launched from Cape Canaveral was de- 
stroyed due to wild gyrations just after 
take-off Full Martin Titan is on 
test stand at Denver for static firing 
North American X-15 manned 
rocket space-flight research plane will 
be equipped initially with engines 
similar to those in X-1; will get its full 
power plant later; all are made by 
Reaction Motors Div. of Thiokol 


Mergers 

Houdaille Industries, Inc., Buffalo 
is purchasing Provincial Engineering 
Ltd., Niagara Falls, Ont., for cash . .. 
National Tool Co., Cleveland, has ac- 
quired assets and assumed liabilities of 
Auto-Vac Co., Bridgeport, as part of 
long-range diversification . A new 
company, CFI (Ceramics for Industry) 
Corp. has been organized in a 15,000- 
square-foot plant at Mineola, N.Y 
The Cosmodyne Corp. in Los Angeles 
has been formed to R&D secondary 
power sources for missiles, satellites 
and manned space vehicles; address 
2639 So. Laccienega Blvd., L.A, 34 


Expansions 

NAA subsidiary, Navan Products, 
Inc., is moving general offices from 
Santa Monica to 900 N. Sepulveda 
Blvd., L.A. 45 Minnesota Mining 
& Manufacturing Co. has formed a 
Missile Industry Liaison staff with 
offices at 900 Bush Ave., St. Paul 
Douglas Aircraft Co, has formed Nihon 
Douglas Hikoki K.K. at 9 Roppongi, 
Azabu, Minato Ward, Tokyo for sales 
promotion and service . . . 175 Lockheed 
Missile Systems div. Polaris engineers 
have moved into Sunnyvale Naval In- 
dustrial Support facility, with more to 
follow . Bendix Aviation Corp. has 
changed name of its controls section to 
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PRODUCER 

OF 

SOLID PROPELLANT 
ROCKET ENGINES 
FOR THE 

NIKE HERCULES... 


THIOKOL 


LONGHO 


DIVISION AT MARSHALL, TEXAS 


Solid propellant rocket engines that power many of the latest 
missiles so vital to America’s defense, are mass-produced by 
Thiokol at the U.S. Army's Longhorn Ordnance Works. Among 
these are the powerful anti-aircraft Nike Hercules, and the 
Falcon, and Lacrosse missiles. 

Shortly, Longhorn will be mass producing the Army's newest 
solid propellant ballistic guided missile, the Sergeant. 

Engineers, scientists — perhaps there's a place for you in 
Thiokol’s expanding organization. Our new projects present 
challenging problems and the chance for greater responsibility. 


—<——S- 


Te 


———_ 
Wheoko€® & CHEMICAL CORPORATION 


TRENTON, N.J. + ELKTON, MD. + HUNTSVILLE, ALA. + MARSHALL, TEXAS 
MOSS POINT, MISS. + BRIGHAM CITY, UTAH + DENVILLE, N.J.+ BRISTOL, PA. 


® Registered trademark of the Thiokol Chemical Corporation for its liquid polymers, rocket propellants, plasticizers and other chemical! products 
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IN-FLIGHT REFUELING 
HOSE? Vital feature of the 
probe and drogue method of 
refueling is the compact, easy-to-handle 
hose and integral coupling assembly de- 
veloped and manufactured by Hewitt- 
Robins. Aerodynamically balanced hose 
trails at high speed without wobbling, ab- 
sorbs tremendous shock loads, and pro- 
vides maximum safety. 


VACUUM HOSE? Exceptional flexibility 
under extreme temperatures combines 
with long life in H-R reinforced synthetic 
rubber or silicone vacuum hose. Lengths 
and diameters for all high-performance 
applications. 


JET STARTER HOSE? For hot or cold air 
starts using various elastomers. Also spe- 
cially designed wire braided constructions 
for recharging self-contained air bottles. 


Hewitt-Robins, prominent in development of aircraft refueling 
hose, makes many rubber products for the aircraft and missile 
industries. These components are fabricated using all elasto- 
mers, including silicones by themselves or with various fabric or 
metal reinforcements. 

Specialists in our Aircraft Products Department can help you 
put today’s new silicone and rubber compounds to best use in 
aircraft, missiles, and rockets. For information, service, or your 
copy of comprehensive Product Bulletins, contact your local 
H-R representative, or Hewitt-Robins, Stamford, Connecticut. 





CONVEYOR BELTING AND IDLERS... 
INDUSTRIAL HOSE... 


POWER TRANSMISSION DRIVES 
VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 


H-R Product Manufacturing Plants in Buffalo, N. Y. * Chicago, Ill. * King of Prussia, Pa. « Passaic, N. J. 
Amsterdam, Holland ¢ Johannesburg, South Africa * London, England * Montreal, Canada « Paris, France 
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...industry countdown | *, 
me | 156 
Industrial Controls Section . . . Ray. | soc! 
theon Mfg. Corp. has set up Govern. | Boei 
ment Relations branch office at Santa , wtal 
Barbara . . . Pennsalt Chemicals Corp, | 5% 
is moving its regional office from Pitts. | Ame 
burgh to Natrona, Pa. August 4. __ | $18. 
Flexonics, Corp., Maywood, IIl., has | visi 
formed four regional sales offices at } taxe 
Maywood; Inkster, Mich.; Elizabeth, | nine 
N.J.; Santa Ana, Calif. . . . Interna. , 0 $ 
tional Telephone and Telegraph Corp, | ame 
has established an Astrionics lab, at Ft. | milli 
Wayne, Ind. ue 
divic 
Ryan Aeronautical Co., San Diego, ' hold 
has bought 11 more acres at Torrance, IBM 
Calif., as part of its current expansion $50. 
. Hoffman Electronics Corp. Semi- June 
conductor div. has acquired 40,009 | °™ 
square-foot neighboring plant in Evans. | 8 
ton, Ill. . . . Packard-Bell Electronics | ‘°° 
Corp. has added 20,000 sq. ft. of leased | ™ 
space to its Technical Products div. in a4! 
West L.A... . Canadair Ltd., Mon. | !9% 
treal, has begun construction of a $1 | “™ 
million environmental lab for missile tries 
work . . . Bruce Industries, Gardena, mull 
Calif. has organized ATOHM Elec- — 
tronics div. . . . Technitrol Engineering } AR 
Co., Philadelphia electronics firm, has I 
opened an office at 252 N. Irving Blvd., ( yanc 
L.A. Genesys Corp., Chance- | pam, 
Vought subsidiary says it’s now in busi- Ravi 
ness of industrial process control . .. | head 
Owatonna Tool Co., Owatonna, Minn., for | 
has opened a new warehouse in < 
Chicago. Wad 
ford 
Technology | High 
Convair Inter-Division Research and | Df 
Development Center is building a $500, 4 
000 gas-driven hypersonic gun to simu- | a 
late velocities of 13,500 mph .. . GE | ~“° 
Missiles & Ordnance Systems div. says | Pipp 
it is Operating country’s largest plasma — 
jet for reentry study . . . Reports are | 
in circulation of a major break-through | ( 
possible in manufacture and handling | Min 
of storable liquid fluorine/hydrogen | 4 a 
combinations . . . National Research | stage 
Corp. reports commercial production } Wear 
of very high purity tantalum metal with | two- 
production capacity at 30,000 pounds } capa 
a year and expanding. ICB) 
y. 
Finance talk 
Douglas Aircraft Co. reports $593,- | "“™ 
974,000 sales and $12,645,000 net | Wf 
earnings for six months ending May — 
31, compared to $565,580,000 and 
$16,674,000 respectively for compar- _- 
able period last year . . . Fairchild En- _ 
gine and Airplane Corp. reported to “. 
stockholders that company has lost $5 ight 
million after taxes for first half of pe 
1958 . . . Boeing Airplane Co, has de- 
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dared regular third quarter dividend of 
25¢ a share payable September 10 to 
stockholders of record August 20... 
Boeing is offering two bond issues 
jotalling $70 million—$40 million at 
§% and balance at 442% .. . North 
American Aviation, Inc., reports a 
$18.2 million net income after pro- 
| visions for $19.7 million for federal 
} taxes and earnings of $2.27 a share for 
nine months ended June 30, compared 
to $26.6 million and $3.32 a share for 
same period last year; sales were $678.9 
million and $937.1 million respectively 
Douglas declared a 3% stock 
dividend payable August 29 to stock- 
holders of record on July 30 
IBM Corp. reports a net income of 
$50.6 million for six months ended 
June 30 compared to $40 million for 
comparable period in 1957, with earn- 
ings Of $4.27 and $3.38 a share re- 
spectively . . . Thompson Products, 
Inc., and subsidiaries reports sales of 
$141.6 million for first six months of 
1958 compared to $196 million for 
same period of 1957 . . . ACF Indus- 
tries, Inc., reports net sales of $294.9 
million for fiscal year ending April 30 
compared to $294.6 million last year. 


ARPA Briefs 

Director Roy W. Johnson of Ad- 
vanced Research Projects Agency has 
named William Hutchins, formerly with 
Raytheon’s Missile System Division, to 
head a Ballistic Missile Defense Group 
for R&D. 








Serving with Hutchins will be Dr. 
Wade Blocker, kili mechanisms; Clif- 
ford Cummings, interception; Stuart 


' Hight, data processing for decisions; 


Dr. Richard Holbrook, active defense; 
Harry Iddings, radar; Dr. Ward Low, 
upper atmosphere physics; Dr. David 
Luck, very early warning; Dr. Glenn 
Pippert, range instrumentation and 
special ranges; Dr. Leroy Tillotson, 


| anti-satellite 


One top AF spokesman said that 
Minuteman could be designed to serve 


| & a multi-purpose weapon. As a single 





stage vehicle, it would be a tactical 
weapon with a 200-400 mile range. A 
two-stage concept would have IRBM 
capabilities; and with three stages, an 
ICBM capability 


Already many Washington officials 
talk about ARPA as becoming the cor- 
nerstone for a U.S. Space Force and 
unofficial thinking is that its current, ap- 
proximate budget of 500 million dollars 
will be more than double for next fiscal 
year, “Beauty of ARPA,” one Penta- 
goner says, “is that it is the stepping- 
stone to a unified service for space 
flight—which is just what this country 
needs. And industry will benefit 
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SURFACE BONDED... THEY Wf'//Aq FOR ADJUSTMENT 
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SAVE TIME! CUT COSTS! 








With all laminations smoothly ¥|N ALUMINUM 
surface-bonded, LAMINUM looks __ with laminations of .003”" 
and acts like solid metal, yet ¥§N STAINLESS STEEL 
simply p-e-e-l-sforathousandth with laminations of .002” or 


. : .003'—al ilable i 
fit—right at the job. _ Mild Steel ein Kae 







Newly published 

pated LAMINATED SHIM CO., INC. 
File Shim Headquarters since 1913 
ca oe 9307 Union St., Glenbrook, Conn. 
your copy; there’s no 
obligation. 
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BRUNSWICK CREATES TOOLS FOR THE CONQUEST OF SI 


Today rocket and missile men are 
calling for nose cones with strength 
and stiffness values that were un- 
heard of only yesterday. And these 
must be produced within seemingly 
impossible minimums of weight and 
maximums of strength. Not to men- 
tion the dielectric and dimensional 
stability which must always be main- 
tained to assure complete reliability. 


Employing the super-secret Strick- 
land “B” process, Brunswick re- 
search and development teams take 
these incredibly complex assign- 
ments as a matter of course. For 
they are past-masters wherever the 
technology of automated glass/ 
resin structural components are 
concerned. They come up with truly 
practical answers—every time! 


As in the past, these same skills are 
also available for solving your 
problems in design, fabrication and 
testing of aircraft components in 
metal honeycomb, conventional 
metalwork and reinforced plastics. 
For instant attention, write to: 
The Brunswick-Balke-Collender 
Company, Defense Products Div., 
1700 Messler St., Muskegon, Mich. 


BRUNSWIC 
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AICBM Defense Cost: $2 Billion Yearly? 


Money Will Go to Build New Protective “Fence” Against 
Missiles; Operational Nike-Zeus Seen in Four Years 


by Donald FE. Perry 


CoLoRADO SprRiINGS—North Ameri- 
can Air Defense (NORAD) 1s stepping 
up its missile defense capability against 
the manned airplane and the air-breath- 
ing missile, but will have to wait four 
years for an operational anti-interconti- 
nental ballistic missile. 

This program, however, will mean 
billions more dollars annually for air- 
craft and missile systems extending 
from the southern border of the U.S. 
north to Canada, Alaska and U.S 
in Greenland, under NORAD’s 
000-plus personnel operation. 

NORAD leaders are faced with a 
cold fact: Even though some $18 bil- 
lion has been spent in the past nine 
years for modern radar, detection and 
interception against aircraft, the entire 
system is not nearly adequate to cope 
with any missile threat from abroad. 
But it still must be supported and main- 
tained for another 10 years, until mis- 
siles have supplanted the airplane as 
an enemy’s striking force. 

In a recent tour of NORAD’s nerve 
system, three members of Congress said 
they were “shocked” by a statement 
that NORAD’s AICBM capability 
alone would require $2 billion annually 
“from now on.” This sum is in addi- 
tion to the $8-10 billion which is now 
being spent each year—and will con- 
tinue until 1965—as defense against 
the manned bomber threat alone. 

In an interview with m/r, 
NORAD brought out 
facts: 

© It will take two years before the 
U.S. Air Force has radars available for 


bases 
200,- 


top 


leaders these 


the Ballistic Missile Early Warning 
System (BMEWS), and another two 
years before operational Nike-Zeus 


are available. 

®BMEWS and Zeus missile in 
AICBM program will cost $2 billion 
annually for “many years to come.” 

® Canada will soon introduce the 
U.S. Bomarc 1M-99 pilotless intercep- 
tor for defense of Canada. According 
to Air Marshal C. Roy Slemon, RCAF, 
Deputy Commander-in-Chief of 
NORAD, “Canada critically needs and 
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wants a long-range interceptor mis- 
sile.”” He said exact plans on integration 
of the Bomarc in Canada, which now 
has no surface-to-air missile capability, 
have not been set by the Canadian 
government, but Bomarc may be pro- 
duced in Canada under a licensing 
agreement. Whether U.S. or Canadian 
troops will man the Bomarc 
undecided. 

® Canada is not considering Nike- 
Ajax or Nike-Hercules in its system. 

® Canadair, through RCA, will hold 
prime manufacturing responsibility for 
the U.S.-developed Sparrow II air-to- 
air missile, now being flight tested on 
Canadian CF-100 interceptor aircraft. 

At this time, no plans have been 


sites iS 


formulated for Canada to have BMEWS 
radar stations. Most will be located in 
Alaska. Canada, however, will be “ex- 


tensively involved” in the BMEWS 
communications and data assimilation 
networks with a good many stations 


programmed for construction on Cana- 
dian soil, 

Another hard task ahead _ for 
NORAD: new selling efforts to the 
American and Canadian public and a 
renewal of the 1946 cycle with more 
emphasis on NORAD ’s role as a deter- 
rent force with Strategic Air Command. 

Why is this necessary? Air Marshal 
Slemon estimates that 25% of Russia’s 
defense effort is going into air defense, 
and NORAD ’s effort “is considerably 
lower.’ Russia, he feels, simply started 
preparing for air defense earlier than 
Canada or the U.S. “It should be crys- 
tal clear why we must catch up and 
remain ahead,” he said 


AF Revises Contract Procedure 


By William O. Miller 


In an effort to reduce the develop- 
ment-production time of advanced 
weapon systems, the Air Force is re- 
vising obsolete procedures for weapon 
system completions. 

In an interview with m/r, Lt. Gen 
C. S. Irvine, Air Force Deputy Chief of 
Staff, Materiel, said under the new 
policy, qualified contractors will be 
screened on their capability, past ex- 
perience, design approach, and man- 
agement techniques. 

This means that one, two, or more 
contractors will be given a contract to 
proceed with Phase I design, which will 
include such projects as wind tunnel 
work and mock-ups. The Air Force will 
evaluate these contract efforts until one 
contractor can be selected. 

These techniques were used in 
choosing North American Aviation, Inc 
the contractor on the B-70 and F-108. 

General Irvine pointed out that as 
the complexity of modern weapon sys- 
tems continues to increase, it becomes 
more incumbent on the Air Force to 
assure that the maximum effort and re- 
sults are obtained for each dollar spent. 
This has created trends in the practices 
and policies of contracting where a 
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Lt. Gen, C. 8S. Irvine 


maximum amount of incentive for effi- 
ciency is created, 


© Need better data—‘Time was,” 
Gen. Irvine said, “when, if we had a 
decent estimate of the weight of a sys- 
tem, our knowledge of cost per pound 
would allow us to come up with good 
cost data. With the fantastic jumps in 
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performance and its direct companion 
complexity that are now being made 
from one system to the next, historical 
data becomes less and less useful. 

“Some of the complicating factors 
are the problems of new and untried 
materials and processes, tolerances that 
the ‘state-of-the-art’ could not visualize 
too long ago, and the need for un- 
manned vehicles to be in a state of 
readiness for years before they may 
need to be fired. 

“In weapon system contracting, we 
usually start out during the study, and 
strictly development stage, with a con- 
tract that allows for a fixed fee. As 
early as possible, however, we switch 
over to an incentive contract to create 
maximum initiative and get the most 
for our money—the goal that I de- 
scribed previously. 

“This is not a firm formula and 
each case, of course, merits and gets 
special consideration. For example, on 
the KC-135 we were able to start out 
initially with an incentive contract and 
a good firm target price. This was pos- 
sible because of cost data available 
from an earlier company effort on a 
similar commercial version of the air- 
plane and from information available 
from design competitions. 

“The incentive approach,” Gen. 
Irvine continued, “is nothing more than 
dealing with our contractors on the 
basis that, if they do a better job, they 
earn more profit. The degree of split 
between the Air Force and the contrac- 
tor on money saved varies in the incen- 
tive formula. The application of the 
proper formula is determined by many 
things; one of the most important is 
risk.” 





* Picking contractors—Contractor 
selection is much more difficult than it 
formerly was, according to Gen. 
Irvine. The policy used to be to canvass 
the entire industry and request detail 
proposals to meet the stated require- 
ments. The Air Force would review and 
evaluate these proposals and award a 
contract to one company for detailed 
design and fabrication of flight test 
systems. 

“The disadvantages of such a 
method are obvious,” Gen. Irvine said. 
“The Air Force (depending on the num- 
ber of contractors involved) could spend 
as much as a year doing the evaluation. 
Time is a luxury we cannot afford. 

“The Air Force is doing everything 
possible to promote fair and honest 
competition, while at the same time we 
are making every effort to reduce the 
development-production time cycle. We 
are also using all the tools at our com- 
mand to establish a maximum initia 
tive and incentive in our contracting 
procedures. These efforts have paid 
and will continue to pay dividends.” 
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Minuteman-AF Contract Switch 


by Norman L. Baker 


An example of the Air Force's swift 
change in business procedures (p. 49) 
is its approach to the weapon system 
concept in the Minuteman program. 

For the first time, there will not be 
an industry prime contractor. Instead, 
m/r has learned, the prime manager 
will be the Ballistic Missile Division 
with Ramo-Wooldridge acting as tech- 
nical assistance manager. 

Five contractors were selected for 
research and development efforts on the 
three-stage ICBM. This was the cul- 
mination of about a year of investiga- 
tion of the problems involved capabili- 
ties of several companies. 

The contractor selection will be 
followed by contract awards as soon as 
the Department of Defense releases the 
funds to the Air Force and the paper 
work completed. The amount of the 
contracts was not announced pending 
the formal contract releases. 

At least five companies were in the 
running for the development of the 
large solid propellant grains required 
for the land-based missile. Thiokol 
Chemical Corp. received the contract 
for the first stage, with limited backup 
by Aero-General. The first stage grain 
is reported to be 6 feet, 5 inches in 
diameter. Development and production 
of the propellant for this stage is ex- 
pected to be at the Thiokol-Utah 
division. 

Aerojet-General will develop sec- 
ond and third stages, with a backup 
program by Thiokol. A radically dif- 
ferent motor case will be used in the 
Chiokol second stage. In addition to the 
Thiokol backup on the third stage, 


there will be a limited research program 





by Hercules Powder Co. (ABL) for in- 
vestigation of the double-based propel- 
lants. Second and third stages are re- 
ported to be 44 and 37 inches, respec- 
tively. 

Astrodyne and Grand Central 
Rocket Co. were top contenders for the 
upper stages. These companies are ex- 
pected to be called in on a follow-on 
program. 

The Autonetics Division of North 
American Aviation will develop the 
guidance system, expected to be pure 
inertial. Autonetics was recently se- 
lected as a subcontractor on the Dyna- 
Soar boost glide bomber team headed 
by Boeing. Avco Manufacturing Co. 
has been assigned the development of 
the nose cone for the solid propellant 
bird. Avco is curently engaged in the 
development of nose cones for the 
Titan ICBM and the Navy's Polaris 
Fleet Ballistic Missile 


Jupiter Nose Recovery 
Affirms IRBM Status 


The recovery by the Army of a sec- 
ond full-scale Jupiter IRBM nose cone 
on July 17 removes any doubt that the 
missile is on the threshold of full oper 
ational status 

The successful recovery of the nose 
cone affirms that the Jupiter team has 
solved the warhead protection problem 
The cone recovery gear, developed by 
Cook Electric Company, Evanston, IIL, 
consisted of a large colored balloon 
signal lights, radio transmitter, and 
other instruments which aided in the 
location of the cone 


AN ATLAS MISSILE is moved by overhead crane across the high-bay area in the 


new assembly plant by Convair Astronautics. Manufacture of the A//as is now under- 
way at the plant. The Air Force made five attempts to fire the first full-powered A//as 
last week without success. The missile, destroyed after 45 seconds because of erratic 
flight, was equipped with three engines developing a total thrust of 360,000 pounds 
(boosters—300,000 at 150,000; sustainer—60,000). 
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Thiokol Disclaims Plan 
to be Prime Contractor 


Thiokol Chemical Co. has no plans 
to become a prime systems contractor, 
according to Dr. H. W. Ritchey, Vice 
President. 

Dr. Ritchey stated that “The history 
of engine development and production 
activities in this country had demon- 
strated the validity of separating such 


activities from airframe development 
and production, 
“We believe,” he continued, “that 


the current tendency to combine a wide 
range of technologies into a single 
organization can only serve to weaken 
the technological strength of many of 
the groups engaged in sub-system de- 
velopment. The current tendency to in- 
tegrate rocket development technology 
with prime systems capability could 
have a very debilitating effect upon the 
whole industry.” 

In its own field of rocket engines, 
Thiokol has enjoyed a constantly ex- 
panding role. Besides the recently- 
announced first-stage engine for Min- 
uteman, Thiokol also produces engines 
for Sergeant, Falcon, Lacrosse; the 
booster for Matador-Mace; and has 


participated in the Hawk and Polaris 
programs. 

During the past year, Thiokol made 
the following aquisitions aimed at com- 
plete rocket engine capability: Reaction 
Motors, liquid rocket motor specialists; 
Hunter-Bristol, metals firm; and Na- 
tional Electronics. 


House Forms Permanent 
25-Man Space Committee 


A permanent committee on science 
and astronautics to handle all space 
legislation has been established by the 
House. 

The committee will consist of 15 
members and will have jurisdiction over 
all legislation relating to basic scientific 
research, science scholarships, the 
Bureau of Standards and the National 
Science Foundation. 

House Democratic leader John W. 
McCormack called the committee one 
of the most important in Congress. The 
committee was established by voice vote 
of the House, under sponsorship of 
Democratic Whip Carl Albert. 

A Select House Space Committee, 
which previously handled space legisla- 
tion, will pass out of existence at the 
end of the present session of Congress. 


DATA 
PROCESSING 
SPECIALISTS 


missile flight testing is a big business... 


. bigger than ever before... 


- " — oan . 
and the Engineering Services Division of Telecomputing, with more than ten years 
of continuous and highly specialized service in this field, offers exceptional employ- 
ment opportunities at Holloman Air Force Base, New Mexico. 


This is an exciting business. At the White Sands Proving Ground Integrated Range 
missile tests are an everyday occurrence. We salute those who design and develop 
today’s advanced missiles. Here, we are a part of the culmination of their work. 


Our job is to compute the performance of missiles in flight. Our output—authentic, 


concise, 


and accurate reports—contributes substantially to the advance of the 


missile sciences, and enables the Armed Services and Missile Contractors to evalu- 


ate field performance. 


The need for rapid and accurate analysis and evaluation 


of data is greater than ever before. So, it follows that our people are not only 
abreast of the state-of-the-art in data processing, but, in a very real way, it is we 
who establish the state-of-the-art, and keep it constantly moving forward. 


Specialists of the Engineering Services Division are associated with the use of the 
most modern scientific data measuring and processing systems—cinetheodolites, 
electronic measuring systems, telemetry, precision optics, and optical to digital 
converters. The outputs of these instrumentations are processed through the use of 
high-speed digital computers and other advance design data reduction equipment. 


Make your home in New Mexico’s land of enchantment+ Moun- 


tain skiing and resorts just 30 minutes away + Attractive salaries 
with area bonus: Profit sharing+ Relocation pay-Group insurance 





Send your resume today to the Director of Technical Personnel: 


engineering services division 


TELECOMPUTING CORPORATION Me 


Box 447, Holloman Air Force Base, New Mexico. 
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British IRBM Bases Set; 
France Delays Jupiters 

While plans are moving ahead for 
the activation of the first of the four 
Thor missile bases in Britain—probably 
before December—the hoped-for de- 
ployment of Jupiter's to 
temporarily on the shelf, 
government of Gen. 


France is 
The French 
De Gaulle insists 
on attending to what it considers more 
pressing problems. 

rhe original target date for sending 
the IRBM’s to France had been set for 
March of next year, The delay will 
force a postponement. Three bases have 
been mentioned as the initial number 
for France. 

Present production of Thor is con- 
sidered ample for current commitments 
and test requirements, Douglas engi- 
neers and test personnel are presently 
carrying out the final phases of delivery 
of Thor's at the bases. The British will 
man only partially the bases in the be- 
ginning, but eventually will provide all 
personnel. Meanwhile, Britain is fur- 
nishing sites, local construction and 
other housekeeping requirements. The 
warheads will remain in the custody 
of the U.S. 





CABINETS 


Precision con- 
struction to ex- 
act specifica- 
tions! Complete 
packaged alu- 
minum cabinets 

basic _— struc- 
ture, side pan- 
els, doors, front 
panels, interior 
chassis and 
frame struc- 
tures for sup- 
port of  elec- 
tronic equip- 
ment, 


ANTENNAS 


Cireular and ree 
tangular parabolic 
antennas with re- 
flector tolerances 
to meet the most 
rigid specifications, 
fabricated to order. 
CONSULT OUR ENGINEERING 








ST APP 

in pre-designing or development stages of 

Grapecte requiring precise fabrication at No 
i 


Obligation. 


WASHINGTON ALUMINUM 
COMPANY, INC. 


Dept. 167 

Baltimore 
29, Md. 
Phone 
Circle 
2-1000 














Circle No. 63 on Subscriber Service Card. 


5! 

















tie 
a 4 ta, a a 


The Voices of-Spacé h ill Be Translated By 


DATA-CONTROL SYSTEMS (°°* 


INCORPORATED 


THE STANDARD OF PERFORMANCE IN TELEMETERING AND ANALOG DATA SYSTEMS 
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* AUTOMATIC STANDARDIZATION ' cf MMUTATORS 
SPACE COMMUNIC ATIONS RESEARCH @ TELEMETRY PAC KAGES AND SYSTEMS 
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Progress Report: 


AFBMD: 


by 


NEXT MONTH, THE AIR FORCI 
Ballistic Missile Division will mark its 
fourth anniversary. These past four 
years have been busy, eventful ones 

AFBMD’s initial task 
velop a_ ballistic missile 
carrying a thermonuclear 
intercontinental namely, 
Atlas. the 
development phase of three liquid pro 


was to de- 
capable of 
warhead to 
the 


advanced 


ranges 


Today we are in 


pellant ballistic weapon systems—the 
Atlas and Titan ICBMs, and the Thor 
IRBM 


We have recently entered the initial 
research and development phase of the 
Minuteman, an ICBM using solid pro 
pellants with advanced components and 
configuration 

In addition, AFBMD the 
research and development aspects of a 


manages 


proposed satellite for observation pur- 
and scientific study. More re- 
cently, AFBMD was assigned the task 
of developing and operating an 


pe ysecs 


un- 
manned outer space vehicle capable of 
making a close approach to the moon 
for the purpose of 
search. The 
under the 


basic scientific re 


latter two 


direction of 


projects are 
the Advanced 
Research Projects Agency of the De 
partment of Defense 


and 
assigned = its 


* Quick complete — When 
AFBMD task four 
years ago, it was faced with the neces- 
sity of cutting the time normally re 
quired to build and operate in the field 
a weapon system of comparable size, 
complexity and novelty. It was realized 
at the outset that an entirely new ap- 


proach to the problems of weapon sys 


was 


tem development-management — was 
called for 
Therefore, the decision was made 


four years ago to undertake all phases 
of the design-to-production-to-operation 
cycle concurrently, rather than sequen 
tially. This approach involved carefully 
calculated and balanced ingredients of 


talent and resources. Today that com 
bination is paying off handsomely at 
Cape Canaveral, where Thor and Atlas 


are progressing beyond expectations in 
the flight test phase. Titan is expected 
to follow sometime this year 

Ihe concurrent approach to weap 
on system 


development required de 


signing the operational bases and the 
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Catching Up With the 


oviets 


Maj. Gen. Bernard A. Schriever, USAF* 


ground support equipmeat systems be- 


the missile 
were off the drawing boards 


fore operational designs 
Lraining 
plans and logistic support plans were 
drafted along with the test plans 
Construction of Cooke AFB, the 
combination training and operational 
launching base, was started before the 
first ICBM launched 


Other purely operational bases will be 


test missile was 
ready for use before the completion of 
the test program 

A complete prototype of the Thor 
launch emplacement was assembled, 
checked out and operated by crews of 
the Strategic Au several 
months ago. Equipment of this type ts 


being shipped 


Command 


already 
destinations 


to operational 


ahead of original dead 
lines, which were considered optimistic 
several years ago 
It is this concept of concurrent ac 
tion that will make it possible to attain 
Thor be 
only three 


years after the signing of contracts 


an operational capability for 


fore the end of this year 


® For the future——By dealing boldly 
and realistically with the the 
present, we have, at the same time, 
equipped ourselves to contribute to the 
the future 
developing the first generation ballistic 
missiles, we have made a capital invest- 
ment in space technology of over $500 
million worth of 


needs of 


needs ol In the process of 


new facilities, which 





form the previously nonexistent build- 
ing blocks for the development, testing 
and production of ballistic missiles and 
space vehicles. 

We have also gained invaluable ex- 
perience in the planning and manage 
ment of multi-billion dollar projects of 
unprecedented complexity and com- 

The three original ballistic 
programs alone involve 18 
major contractors, more than 200 prin- 
cipal subcontractors, and over 200,000 
suppliers and vendors. 

Ihe most noteworthy 
tainly the noticeable—aspect of 
the ballistic missile program during the 
past year has been the flight testing at 
Cape Canaveral. For those of us who 
directly engaged in the ballistic 
missile program, the tests are the first 
gratifying returns from calculated risks 
that had been assumed years earlier. 


pression 


missile 


and cer- 


most 


are 


From here on, we see the develop 
ment of Thor and Atlas as straightfor- 
ward tasks, 


engineering with no un- 
solved scientific mysteries or dead-end 
testing. How can we have such con 


fidence before the successful comple- 
tion of an extensive flight test program? 
The answer lies in the fact that flight 
testing is the culmination, rather than 
the commencement, of the test. phase 
of an Au 
For 
the 


tested 


Force ballistic missile 
conside! 
War Il 


before 


reference, 
World 
some 2000 V-2's 
that the weapon 
ready for operational use 


a point of 
that 
flight 
they 


Germans in 
considered was 
It is obvious 
that with complex and expensive mis- 
Atlas, Titan and Thor, 
afford the time, 
resources to conduct 


siles such as the 
we cannot 
othe 


money o1 
such a nu 
merically large flight test program 

It is not to conduct such 
a program, even though a single flight 


necessary 


vields only a few minutes or even sec 
onds of precious data. This data ac- 
curately and faithfully records the 


pulse of the missile throughout its life 
span. The problem we face—to mini- 
mize the number of flight and 
maximize the effectiveness and useful- 
ness of the flights that are made. 


tests 


® Program—-AFBMD's test pro- 
gram is, therefore, based on_ these 
‘Commander, ARDC Ballistic Missile 

Program 
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GIANNINI AC OUTPUT 
ACCELEROMETER 


Wide Dynamic Range 


Extremely Low Threshold 


Low Null 


ate 


ACCURATE, CONSISTENTLY RELIABLE AC out- 
put, proportional to linear accelera- 
tion, is provided by this new Gian- 
nini accelerometer. Available in 
ranges from +1 g to +20 g, the 
instrument has a full scale output 
of 6 volts which may be fed directly 
into a relatively low impedance with 
little or no phase shift. 

NULL VOLTAGE IS 0.015 VOLTS, of which 
at least 90% is harmonic, assuring 
a wide dynamic range for the instru- 
ment. With a basic threshold sensi- 
tivity as low as 0.0001 g/g, input 
accelerations on the order of 0.0017 
g’s will provide a 10 millivolt change 
in output. 

NO COULOMB FRICTION IS EXHIBITED in 
this design, bearings are eliminated 
by suspending the mass between 


ane Pes 8 Pasi * ge 
oe” ° eZ ‘a! ome 
ow Pam 4, 





two disc springs. 
puts move the magnetically damped 
mass, causing a proportionate 
change in the output voltage of a 
differential transformer. Cross-talk 
effect is minimum (0.003 g/g at 10 


g cross acceleration on a lg instru- 


ment); repeatability and hysteresis 
are below thresholds of measuring 
equipment. 


IDEAL SECOND ORDER SYSTEM RESPONSE is 
achieved in the Model 24614 by mag- 
netic eddy-current damping.The her- 
metically sealed instrument is oil- 
filled for stability of output under 
vibration. Specially designed and con- 
structed for use in critical airborne 
control, stabilization, and flight test 
applications, the instrument is 
readily adapted to telemetering. 
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. AFBMD 





fundamental principles: 
1) “Dead-end” testing is avoided wher- 
ever possible. 
2) All testing is 
possible level. 
3) Flight test results 
the maximum. 
The decision “dead-end” 
testing wherever possible means that 
instead of developing special test ve- 
hicles, the missiles themselves serve as 
data-collectors. The missiles being 
flown today are made up of the same 
components and subsystems that will 
be used in the operational missiles 


done at the lowest 


are utilized to 


to avoid 


These components fabricated 
on production lines, using production 
drawings and tooling. By this 
we are constantly broadening our sta- 
tistical experience on the operational 
hardware and improving our manufac- 
turing methods and procedures. 


are 


means, 


To aid in understanding the prin- 
ciple of testing at the lowest possible 
level, we can represent the overall test 
program as a pyramid. The broad base 
of the pyramid is the component test- 
ing, in which each part, component, 
and subassembly is individually tested 
in excess of anticipated flight condi- 
tions. 

Having proven the design, we next 
assemble the components into subsys- 
tems and again test exhaustively, but 
now with the added factor of compo- 
nent interactions. Moving higher up 
the pyramid, we reach complete system 
testing, but under “captive” conditions 
on the ground. Here we are able to 
assess the interactions of the several 
subsystems during a “hot” firing se- 
quence. 

Of course, some of the 
mental conditions of flight can never 
be fully simulated on the ground, and 
we must finally commit missiles to free 
flight—but not before all probable 
causes of malfunction have been sought 
out and removed at the lower levels of 
testing. By this program of careful and 
progressive testing, we gain maximum 


environ- 


assurance that the free missiles will 
perform as planned. 
It should be recognized that a 


highly sophisticated long range ballistic 
missile such as Thor, Atlas or Titan 
cannot be expected to function per- 
fectly each time it is flight tested, par- 
ticularly in the early stages of a pro- 
gram. If we knew in advance that every 
subsystem would function perfectly in 
flight, it is obvious that we wouldn't 
need a flight test program. 

Even a so-called “failure” provides 
invaluable experience in the difficult 
tasks of checking out, fueling and pre- 
paring a micsile for flight. A flight of 
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Wissila Haag 


A. O. Smith flash-welded and fusion -welded 
units have exceptional strength ...can be 

furnished in sizes and configurations to meet 
your designs exactly 




















Typical missile propellant tank as produced by A. O. Smith. 
Diameter is 40”, length 28’. The highly stressed longitudinal welds 
in the “roll and weld” fabrication method can be flash-welded 
for higher strengths 






ULTIMATE STRENGTH 





Here’s a new opportunity to gain wider 
design latitude. A. O. Smith can fabricate 
liquid or solid propellant tanks (cylindrical 
or spherical) and pressure tanks to practi- 
cally any chamber size. 

A. O. Smith has produced tanks with 
guaranteed minimum yield strengths of 
190,000 psi. . . . wall thicknesses from .050°- 
220” ... diameters over 50” . . lengths to 28’. 
Proposed designs and recent fusion weld de- 
velopments indicate minimum yield strengths 
of 210,000-225,000 psi are attainable in weld 
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ELONGATION 
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ULTIMATE TENSILE STRENGTH (KSI) 
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600 
TEMPERING TEMPERATURE F. 





Materials are available 
which will produce proper- areas. 


ties indicated above. Current : a 
lightweight, high-strength For details on the A. O. Smith facilities and 
propellant tanks are being capabilities available, write direct. 
preduced in the strength 


range indicated by the 
yellow area of the chart 






Through research < ...@ better way 
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COR 0? OR AT | Oum 


AERONAUTICAL DIVISION 
Milwaukee 1, Wisconsin 
A. 0. Smith Internationa! S, A., Milwaukee 1, Wis., U.S. A 
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. .. AFBMD progress 





less than the planned duration will 
furnish precious data on vibration, fuel 
sloshing, engine ignition and burning, 
critical temperatures, and component 
interactions. 


® Objectives—When we _ finally 
reach the flight test phase, our objec- 
tive is to obtain the greatest possible 
amount of the most usable kind of 
data. Each flight is assigned specific 
test objectives, which vary in progres- 
sive steps from missile to missile. 

Initially, our interest centers on the 
brief period of powered flight. Later, 
missile behavior throughout the entire 
trajectory of a full distance flight is 
scrutinized. A typical test might yield 
over 100 different telemeter meas- 
urements, along with the highspeed 
photographs obtained during the visual 
portion of the flight. 

The test objectives of a given flight 
frequently include the acquisition of 
data needed for more than one of our 
three ballistic missiles. For example, 
Thor flights have carried, as part of 
their instrumentation, equipment that 
will be used in the Titan guidance sys- 
tem. This advantage derives from 
AFBMD's centralized management of 











The new Bendix* “SP” connector uses an 
alumilite finish offering superior resist- 
ance to abrasion and corrosion. Flange 
size and location designed to permit back 
panel mounting with No. 6 screws. Other 
outstanding features of the new con- 
nector are similar to those of the well- 
known “PT” type. 


J Wu inntad 


@ Safety wiring pletely 
@ Mechanically assisted coupling and uncou- 
pling through cam action 


@ Closed entry, probeproof socket contacts 





Scintilla Division 
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the entire Air Force ballistic missile 
program. 
The test data obtained from all 


flights, whether wholly or partially suc- 
cessful, is processed at data reduction 
centers and analyzed in meticulous de- 
tail. When a failure has occurred, its 
causes are sought and theoretical solu- 
tions proposed. The resultant “fixes” 
are then verified in a new pyramid of 
ground tests before committed to flight 
test. Test data obtained is also made 
available to both the Army and Navy 
for their use. 

Before considering AFBMD’s newer 
projects, a word is in order regarding 
the decision-making process by which 
advanced projects are conceived. 

It is well to note here that a sci- 
entific breakthrough in a single area 
of technology does not in itself con- 
stitute the basis for a new generation 
of weapons. All of the major subsys- 
tems must be brought along together to 
a new level of sophistication that will 


justify the commitment of time and 
resoures to the new project. 
Thus Minuteman, for example, 


will not only be the beneficiary of a 
major breakthrough in solid propellant 
technology, but will also incorporate 


Flange Design Permits Back Panel Mounting 


Visual and audible inspection of coupling— 
perfect for “blind” locations 

Three-point bayonet lock; perfect axial align- 
ment of mating parts at all times 

Constant spring tension behind mated insert 
faces 

Five-key polarization—positive protection 
against mismating or cross-plugging 
Resilient inserts, performance-proven in mil- 
lions of Bendix connectors 

Heavy gold plating over silver on all contacts 
Both pin and socket contacts machined from 
high-grade copper alloy 


SIDNEY, N. Y. 
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projected advances in airframe, guid- 
ance, and warhead technologies. In ad- 
dition, developments in related scientific 
aspects such as geodesy and gravimetry, 
are being projected ahead to the target 
date for the operational Minuteman 
and made part of the design criteria, 
Similarly, more rigorous strategic 
requirements, such as those related to 
the ability to withstand 
“cranked in” to the new weapon sys- 
tem design and operational environ- 
ment. Operational requirements such as 
reaction time, reliability and vulner- 
ability are made more stringent. 


attack, are 


* Long range logistics—These sub- 
systems and environment  improve- 
ments are projected on a time scale so 
that they will intersect at the target 
date, several years distant, for the op- 
erational use of the new weapon system 

This type of planning is necessary 
to assure that major subsystems will 
be mutually compatible, and that the 
new weapon system will incorporate 
the most advanced technology that can 
be anticipated. Of course, plenty of 
latitude is allowed for unforseeable re- 
finements that will be made in the state 
of art as the research, development, 
operational effort and experience pro- 
gresses. 


For example, Thor subsystems are 


~ BENDIX “SP” ELECTRICAL CONNECTOR— 
NEWEST MEMBER OF THE PYGMY FAMILY 











@ Machined bar stock or impact-extruded shell 
components 

@ Alumilite finished to resist abrasion and cor- 
rosion—no thread wear—easily withstands 
500 hours of salt spray 

With 

Electrical 

demonstrates its 


Pygmy 
again 


the introduction of “SP” 
Bendix 
policy ol 


Connec tors, 
well-known 
anticipating the needs of industry. 

Export Sales and Service: Bendix International Division, 
205 East 42nd St., New York 17, N. Y. 
Canadian Affiliate: Aviation Electric, Utd., 

200 Lauvrentien Bivd., Montreal 9, Quebec 
*REG. TRADEMARK 
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AVIATION CORPORATION 
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AT THE DROP 
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OF A TRUCK! 


In fast-paced modern warfare, our armed forces will depend on 

rugged, multi-purpose, lightweight ordnance vehicles to move Plants at: Detroit, Michigan 

men, guns and equipment. Oshkosh, Wisconsin * Kenton and Newark, Ohio 
Many of these vehicles will be dropped from aircraft, and must New Castle, Pennsylvania 

be designed for lightweight construction that is capable of with- 

standing terrific shock. Yet they must carry extremely heavy 


loads long distances over all types of roughest terrain, and give | ke K. c tay 
Y . 
a 


long, trouble-free operation with a minimum of maintenance and 


repairs. a 
Engineering to meet unique military vehicle requirements A r 4 L t y 


such as these has been a specialty built into Timken-Detroit® 
, y ROCKWELL-STANDARD CORPORATION 

Axles for nearly half a century. We are working with prime con- scacuiiiiines dime eine ee 
tractors and the U.S. Department of Defense in designing, devel- ' 
oping and producing axles, brakes and gear boxes for many types 
of military rolling stock. 

If you are a designer or builder of military vehicles—or if you 
design equipment to handle, transport and launch rockets and WORLD'S LARGEST MANUFACTURER OF 
missiles the benefits of our broad experience and extensive AXLES FOR TRUCKS, BUSES 
facilities are available to you. Simply write or call us. Our en- AND TRAILERS 
gineers will gladly give prompt attention to any problem you 
might have in power transmission. 


Products of ROCKWELL-STANDARD Corporation 


©1958, R-S Corp, 
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For 
QUALITY... 
SERVICE and 
AVAILABILITY 
-- specify 
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SCREWED END FITTINGS 
150# ... All cylindrical fittings to 2” IPS in- 
clusive are machined from solid forged and 
wrought materials. Higher sizes are machined 
from sound quality castings. Unions 1%” IPS 
and over have octagonal ends. 

2000#, 3000# and 6000# .. . Machined from 
solid drop forgings and are recommended for 
use where severe pressure-temperature condi- 
tions are encountered. 


SOCKET WELD FITTINGS 
2000#, 3000#, 4000# and 60004 ... Ma- 
chined from solid drop forgings and wrought 









materials and are recommended for use where 





severe pressure-temperature conditions prevail 





and permanent pipe connections are desired. 
Furnished with a wide reinforcing band extend- 
ing beyond the depth of the socket. 







CAMCO also manufactures a complete line 
of Flanges to MSS and ASA Standards. 













One source for all your 





Stainless Steel Fitting Requirements. 





Available upon re- 





quest, literature 





and address of . 
local distributer. - | ig c) 
oca istributor y, 


FITTINGS, INC. 







NORTH HAVEN, CONNECTICUT 











WEST COAST J. J. GATELEY 
AGENT AND 8283 Baldwin Street 
WAREHOUSE Oakland 21, California 











58 Circle No. 67 on Subscriber Service Card. 











Circle No. 44 on Subscriber Service Card. ————————— > 


. . . AFBMD 


continually being improved to yield 
substantial performance increases that 
will enable us to exceed original de- 








sign specifications. These changes are 
being introduced into the Thor in an 
orderly, programmed way 

Che growth of scientific knowledge 
and practical experience are continuous 
processes, and at best fit uncomfortably 
into the tidy packages called develop- 
ment cycles. Problems of propulsion, 
guidance, reentry and space medicine 
are no respectors of names like Thor, 
Atlas or Titan. These problems simply 
exist, tantalizing and frustrating the 
planners and the engineers. They must 
be solved by whatever means and re- 
sources can be brought to bear on 
them. 

AFBMD’s various projects in bal- 
listic missile development and space re- 
search are likewise closely interrelated 
Borrowers all, these projects will con- 
tinue to share technology, hardware 
and facilities as the Air Force extends 
its space age capabilities toward the 


goal of piloted space flight.* 


Ramo-Wooldridge Veeps 
Given New Roles 


Four Ramo-Wooldridge Corp. vice 
presidents have had a shift in respon- 
sibilities 

Dr. Ralph P. Johnson, formerly 
vice president, research and develop 
ment, now heads the General Elec- 
tronics Group of the divisions. His 
duties include direction of all research, 
engineering, manufacturing and admin- 
istrative activities of the company ex- 
cept those of Space Technology Lab- 
oratories and the Thompson-Ramo- 
Wooldridge Products Co., both of 
which will report to the president 

Former vice president and director 
of the Communications Division, Dr 
Burton F. Miller, becomes vice presi 
dent and director of advanced systems 
planning and, with Drs. Wooldridge 
and Ramo, will plan and arrange the 
corporation's entry into new product 
areas. 

Milton E. Mohr has been named 
vice president-engineering, and will be 
responsible for the Control Systems 
Division, Communications Division and 
the Electronics Instrumentation Co 
He was formerly vice president and 
director of the Control Systems Di 
vision 

Irwin A. Binder, vice president, 
manufacturing, will have direct re- 
sponsibility both in Denver and Los 
Angeles of the Manufacturing Division. 
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[THESE FLAME-=PLATED TURBINE SHAFTS ® 





can really take a beating! 


Turbine shafts in ballistic missiles must turn smoothly at terrific 
speeds .. . stand up under intense heat. That's why critical points 
of wear on these shafts for Atlas, Thor, and Jupiter missiles are 
Flame-Plated by LINDE’s unique process. Engine systems for all 
three missiles are built by Rocketdyne, a division of North Ameri- 
can Aviation, Inc. 


Flame-Plating is LINDE'’s special process by which a hard, 
thin coating of tungsten carbide, aluminum oxide, or 
other materials is applied to a metal surface. Flame- 
Plated coatings have outstanding resistance to wear, 
abrasion, and fretting corrosion, even at extreme tem- 
peratures. They consistently outlast hard chrome plating, 
tool steels, and in some cases even solid tungsten carbide. 
a (elitceia elite Meaclel ie Macl Mel Milite Mel MaclelitoM@Me Mi llager 
inches rms), or ground and lapped to better than one 
micro-inch. rms finish. 


lf you have a wear problem that could be solved by a harder, 


Priacinel wear sustenilaal saleille tus longer-wearing surface—call your nearest LINDE office and find 


bine shafts Flame-Plated by LINDE out what Flame-Plating can do for you. Or write Flame-Plating 
with tungsten carbide are indicated Department, LINDE ComPANy, Division of Union Carbide Corpora 
by arrows. tion, 30 East 42nd Street, New York 17, New York. 





Linde’ and “Union Carbide” are registered trade-marks 


and F-L-P is a service mark of Union Carbide Corporation 

















Progress Report: 





Big Challenge: 


IN THE PAST FEW YEARS IT 
HAS BECOME more and more ob- 
vious that guided missiles are dominat- 
ing the scene to a greater degree with 
each passing day. This is true through- 
out the Department of Defense, the 
Joint Chiefs of Staff and all the 
Services. 

It was during World War II that 
the requirement for guided missiles in 
the Navy was born—primarily as a re- 
sult of the highly successful Japanese 
Kamikaze attacks. The immediate re- 
quirement was for a fleet defense sur- 
face-to-air guided missile, and this led 
to the Navy’s highly successful—and 
then highly secret—Bumblebee pro- 
gram, from which evolved today’s 
naval surface-to-air Terrier, Talos, and 
Tartar missiles. 

In view of its versatility, the Navy 
has a requirement for all categories of 
guided missiles. (Surface-to-air, air-to- 
air, air-to-surface, and surface-to-sur- 
face). This is because the Navy goes 
where the fighting is—taking her mis- 
siles, launching platforms, and airfields 
for both offensive and defensive opera- 
tions. In addition to the requirement 
for all categories, the Navy must have 
missiles of different sizes within a cate- 
gory because of the difference in size 
and mission of ships and aircraft. 

Naval weapons systems must func- 
tion in the very special environment 
of ships at sea. This means that our 
missiles must inevitably be more com- 
plicated and specially designed; and 
therefore, sometimes become more ex- 
pensive than similar missiles. 


* Problems of ships at sea—The 
Navy is especially proud of its achieve- 
ments in guided missiles—not only be- 
cause of the technological advances 
made, but because these achievements 
were made in the face of very special 
problems——problems created by the 
environment of ships at sea. The Navy 


has the problem of limited space 
aboard ship. 
Missiles must be comparatively 


small for stowage in ships’ magazines, 
and must live in close proximity to 
their launchers. This is not true of 
land-based missiles. Navy missiles must 
be safe in storage, because we live 
with them aboard ships at sea. We 
can’t set up launchers in great num- 
bers, and those we have must be capa- 
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ble of rapid reloading with a minimum 
of readiness time. 

Our missiles must be capable of 
stowage in sufficient numbers in con- 
fined magazines to provide an effective 
combat capability. This imposes severe 
electronic and engineering problems 
upon our areodynamic engineers, who 
must get the absolute maximum out of 
small and folding wings and the aero- 
dynamic body of the missile. We have 
the special problem of a launching plat- 
form in constant motion in all axes, 
and stowage under conditions of severe 
vibration. 

We have the problems of highly 
corrosive salt spray, and of operating 
in a hot climate one week and a very 
cold one the next. And since we can 
carry the missiles only in limited quan- 
tities, we must have an extremely high 
order of reliability. Finally, in the case 
of our aircraft missiles, we have the 
very special problem of repeated cata- 
pult take-offs and arrested landings, im- 
posing a unique requirement for rug- 
gedness of circuitry and missile struc- 
ture. 

Even in funding, the Navy 
somewhat unique problem. In this con- 
nection, it is important to realize that 
the Navy, within the total budget, has 
to support a combat capability on land, 
on the sea, under the sea, and in the 
air. No other service has such a broad 
demand on its overall budget. On top 


has a 


Missilizing Our Navy 


of this, nuclear as well as conventional 
capability must be provided. 

Despite these problems, we still 
have a good missile program, and we 
do have a significant missile capability 
at sea today—and it will improve 
steadily as time goes by. This program 
supports current and future operational 
requirements of our operating forces 


at sea. 


* Air defense requirements—Two 
categories of missiles are being devel- 
oped, namely: surface-to-air and air- 
to-air. 

In the surface-to-air category, the 
Navy has three projects 
and TJartar. These are related in their 
basic operational techniques, but mark- 
edly different in size and performance 
characteristics 


Terrier, Talos 


Terrier is launched with a solid 
rocket booster. After launch, the boost- 
missile’s 


er separates and the solid- 


sustainer is then ignited and 


rocket 
maintains the missile at speed. Terrier 
is a beam rider; the same radar which 
tracks the target also supplies the beam 
which guides the missile to the target. 

Terrier is in the fleet on the cruisers 
Boston and Canberra and the destroyer 
Gyatt. In addition, two aircraft car- 
riers, three cruisers and seven frigates, 
either being converted or constructed 
will carry Terrier. Shipboard Terriers 
are selected from the magazine, loaded, 
trained, elevated, and fired automatic- 
ally. 

The next of the surface-to-air mis- 
siles is the Talos. Talso is a long range 
missile, and provides tremendous Kkill- 
ing power in its role of fleet air de- 
fense. It is going to exert a big impact 
on fleet operations. 

The first ship to have this capability 
is the cruiser Galveston. Additional 
cruiser conversions are planned. The 
first nuclear cruiser, Long Beach, will 
be Talos-equipped. The third missile 
in this category is the newest and 
smallest-7Tartar. Tartar is designed for 
use from ships as small as destroyers, 
and for secondary battery use from 
cruisers. 

Air-to-air missiles are becoming the 
primary fighter aircraft 

"Director, Guided Missile Division, 
Offices of Chief of Naval Operations. 
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Any way you look at i... 


Yes, any way you look at the B-58, sideration is Growth Potential ... the 
America’s first and only bomber capable of weapon must fly even faster, farther, safer 
sustained supersonic speeds, you see an tomorrow than it does today! 


acrodynamically-advanced configuration. : 
Growth potential of a weapons system re- 


From the tips of its conical cambered wings 
sults directly from growth potential for the 


to the tail of its trim, area rule fuselage . ; 
; , individual engineer. If professional growth 
the B-58 reflects the alert, imaginative think- 
. is a condition of your career plans, send a 


ing of engineers at Convair-Fort Worth. 
confidential resume of your training and ex- 


Throughout the design stages of the B-58 perience for consideration by engineers in 

and in the conception of every one of the area most suited to your qualifications. 
the more than half-a-hundred Air Force For personalized handling address your in- 
projects now on hand...one major con- quiry to P. O. Box 748M 


CONVAIR FORT WORTH 
FORT WORTH, TEXAS 


CONVA R is A DIVISION OF GENERAL DYNAMICS CORPORATION 
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EV 
ERYTHING FOR TUBULAR CONSTRUCTION 


One source, Standard, can furnish anything you need in 
welded steel tubing for the construction of ground handling 
and ground support equipment .. . in a vast range of sizes 
and grades—stainless, carbon and low alloy .. . for structural, 
mechanical, or pressure applications and in round, 
square, rectangulars, and a host of special shapes. Let 
Standard specialists help your specifications take shape by 
supplying whatever tubing you need, or by doing the fabri- 
cation and complete assembly ([_ FREE! 
including weldments for you. | table a weight table 

Let Standard analyze your solar tabling. 
problem—quote on your job. | | tain. 


Write address ~ 


STANDARD 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road + Detroit 39, Michigan 


Welded stainless tubing and pipe * Welded carbon steel mechanical « Boiler and Heat Exchanger 
Exclusive rigidized patterns « Special Shapes « Steel Tubing—Sizes: 4" OD to 6° OD—.028 to .270 wall 
Stainless— Sizes: 4" OD to 4%4"OD—.020 lo .187 wall. 
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... Navy challenge 





contributing vitally to effective fleet air 
defense. As the inner defense is taken 
over by surface-to-air missiles, missile- 
armed fighters will push the defense 
perimeters farther and farther outward 
-making it increasingly difficult for 
enemy bombers to penetrate to weapon- 
release points. 

A most successful operational air 
to-air misile is Sidewinder. It is effective 
to altitudes over 50,000 feet. Squadrons 
are deployed with this weapon in the 
Mediterranean and in the western Pa- 
cific. 

Another air-to-air missile in the 
fleet is the Sparrow Il, a supersonic 
beam rider. Navy is pursuing an orderly 
course of design improvement in this 
air-to-air field, and the next member in 
the fleet will be Sparrow III. 


* Attack requirements—The proj- 
ects mentioned so far relate to air de 
fense. The following are plans directed 
toward the attack requirement 

rhe Petrel, an air-to-surface missile, 
is launched from aircraft, flies to a 
point near the target, and then drops 
a torpedo which attacks the surface 
target. Recently production was com- 
pleted, and the missile and its aircraft 
were transfered to the reserve fleet 

Bullpup, another air-to-surface 
guided missile, is a highly accurate 
weapon system which will materially 
increase the effectiveness of light attack 
aircraft in tactical missions. It is sched- 
uled to become operational this year 

This brings us to the surface-to 
surface category. Here the Navy can 
make a particularly significant contri- 
bution to our total offensive military 
readiness. 

Ihe surface-to-surface missile lends 
itself to either surface-to-surface ships 
or submarine employment. With es 
sentially no supporting forces, indi- 
vidual guided missile submarines, nu 
clear-powered, can operate in the face 
of strong defenses and in widely dis 
persed areas for indefinite periods of 
time. 

To be operationally and economi 
cally acceptable, 
missiles of intermediate or long range 
must carry nuclear warheads; there 
fore, they can be either deterrent weap- 
ons or weapons for specific tactical 
uses. The Navy has been developing 
surface-to-surface missiles of two types 

air breathing and ballistic. Navy air 
breathing missiles consist of Regulus 
I and Regulus Ul 

Regulus | is currently available fort 
deployment and use from submarines, 
cruisers and carriers. There have been 
many successful flights of Regulus / 

Regulus Il has been developed as 


surface-to-surface 
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Flash Butt-Welded Into a Stainless Ring 


SAVES MATERIAL, TIME, | 
and MONEY 















By welding a forging into a circled section of an extruded 
shape, American Welding saved one jet engine manu- 
facturer over 200 Ibs. of AMS-5613 stainless steel per 
ring. Hours of machining time were also eliminated. 
The finished ring met both government and prime con- 
tractor’s specifications. Savings per ring were very ; } 
substantial. 


This is a typical example of how American Welding’'s 
experience in forming and welding of stainless, alumi- 
num, titanium and heat-resistant alloys has helped 
others cut production costs— and may be able to 
help you. 


if your problem is circular and of metal — cali American 
Welding first. 


NEW PRODUCTS 
CATALOG AVAILABLE 
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AMERICAN WELDING 


THE AMERICAN WELDING & MANUFACTURING CO. 


664 DIETZ ROAD © WARREN, OHIO 
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All of the established Cherry High 
Clinch features are now in the “800” 
Monel rivets: 

(1) high clinch; (2) positive hole 


New design concepts are possible 
with the complete line of Cherry 
High Clinch rivets. Smaller fas- 
teners—stronger materials—a com- 
plete range of temperature and 
strength applications suited to 
your problems. The new Cherry 
“800” in Monel, the “700” in alu- 
minum, and the ‘600”’ high- 
strength, high-temperature rivet 
*Patents issued and pending 


fill; (3) wide grip range; (4) uniform 
stem retention; (5) positive inspection 
—which now includes grip length 
stamped on rivet head. 


in A286 stainless steel give you a 
complete selection—all in the same 
proved Cherry High Clinch con- 
figuration* 

For technical data on the new 
Cherry “800” Monel and other 
Cherry High Clinch rivets, write 
Townsend Company, Cherry 
Rivet Division, P. O. Box 2157-Z, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 
SU SANTA ANA, CALIFORNIA 
Townsend Company 


in Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 
Circle No. 69 on Subscriber Service Card. 
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... Navy challenge 


a direct product of the Regulus I pro- 
gram. Regulus Ii is now being flown 
in flight tests at Edwards Air Force 
Base. It flies faster, and for greater 
distances, than Regulus 1. Like Regulus 
I, it will be lanuched from submarines 
and cruisers. 


* Ballistic missiles—-Polaris, the 
Navy's Fleet Ballistic Missile, will be 
a sea-based, intermediate range missile 
for use against land targets. Current 
development is aimed at achieving a 
solid propellant rocket capable of 
ranges up to 1,500 miles. 

Polaris is a system of which the 
Navy can speak with great pride. When 
it goes to sea, it will have the qualities 
of a practically invulnerable missile 
system. 

It will be mobile and capable of 
concealment. It will be fired from 
beneath the sea— its firing position in- 
visible, and unknown to the enemy. It 
will involve no real estate question 
It will not be provocative—it will 
simply be ready. 

The Navy's missile launching sites 
are moved to where they are needed. 
This simply means that the Navy pro- 
vides the nation with a minimum of 
launching sites to cover a maximum of 
target areas. Seventy per cent of the 
world’s surface is water. Thus, with 
ships, submarines, and carrier aircraft, 
the Navy provides a mobile missile 
platform which this country can count 
on almost anywhere in the world to 
promote and maintain peace, or to 
fight any type of war that may even- 
tuate. 

The Navy’s guided missile program 
is designed to provide a continuing 
combat readiness in the fleet at sea 
now; and, at the same time, to provide 
for the weapons of the future as the 
State-of-the-art progresses and the 
enemy threat increases. 

Guided missiles are just infants, but 
they're evolving fast! They've been 
called rockets with a brain. Let’s hope 
they never learn to think! But, then, 
perhaps, thinking missiles would all 
join forces to combat the monsters we 
humans have created. 

We in the Navy are proud of our 
missile program. We are adapting mis- 
siles where they can do the most good 
in modernizing our fleet—ships and 
aircraft—for control of the seas; the 
Navy's main mission. 

The Navy has many different jobs 
to do, but it is only one member of 
the defense team. The Army, the Air 
Force, and the Marines are all part of 
the team and each service has to do its 
job if the U.S. is to maintain its 
strength. 
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ELECTRONIC-OPTICAL RECORDING EQUIPMENT 
NEW BREAKTHROUGH IN DATA RECORDING 


...combining 10-channel Magnetic-Tape with optical-Motion-Picture Data, on a single 
Datasync” Film for immediate and reliable self-synchronized readout, only minutes , 
after recording! 
Can record up to 240 million cycles of analog or digital information synchronized 
sith 48,000 color motion-pictures, all on one 33-minute reel of “Datasync” Film. 
ideal for military and industrial applications. Compatible with telemetering, data | 
reduction and processing equipment already in use. Datasync performance 
ind reliability are guaranteed by Berndt-Bach’s experience in manufacturing 
Hlectronic-Optical Recording Equipment since 1931. 





Z> 44 °F 4A S&S VW fi Cc 
A DIVISION OF 


BERNDT-BACH, INC. 


$904 Romaine St., Los Angeles 38, Calif. » HO. 2-0931 





"0 (OR UHLUSTRATED DATASYNC “CATALOG OF IDEAS” & @® A 10-CHANNEL HIGH-FIDELITY . r 
MAGNETIC-TAPE RECORDER WHICH ~ 


ALSO TAKES DATA-MOTION-PICTURES! 











Progress Report: 





VERTOL H-21C mounting 80 mm Oe¢crlikon rockets and .30 caliber machine guns. 
Tests were conducted at the Army Aviation School, Fort Rucker, Alabama. 





PRESENTLY UNDERGOING TESTING is the Sikorsky H-34A. Armament includes 
forty 2.75 inch rockets, two 5-inch rockets, two 20-mm cannon, and six machine guns. 
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IN A DEMONSTRATION AT WHITE SANDS, this Sikorsky H-37 is teamed up 
with two other H-37’s, to transport an Honest John with launcher and jeep-trailer. 
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Army Pushing Brush-Fire’ Missiles 


by Raymond M. Nolan 


PROGRESS DURING THE PAS] 
YEAR for the Army can quite rightly 


take other forms and names, such az | 


consolidation and planning. Although 
a number of new missiles were shown, 
they had in fact emerged as weapons 
before the year began. 

The Army obviously had ample 
capability to do more. Certainly, the 
excellent development teams at the 
Army Ballistic Missile Agency, Jet Pro- 
pulsion Laboratory, and Redstone arse- 
nal have proved that they are capable 
of taking any assignment and turning it 
into hardware. 

However, approvals of new projects 
in the past year have been few. One 
of these was an invitation to participate 
in the lunar probe program. 

In the field of tactical weapons, 
claims are made that excellent progress 
has been made, but in most cases there 
are qualifying circumstances to the re- 
lease of information on new missiles 
For example, the Sergeant was unveiled 
during 1958, although press announce- 
ments reportedly had been prepared 
for almost a year. 

In the space field, the Jupiter 
made its mark, but it wasn’t too dif- 
ferent from the Project Orbiter concept 
that was proposed in 1955. The actual 
Jupiter missile has had a slowdown in 
testing—due in part to gearbox troubles 

but also due to a shift in emphasis to 
Jupiter-C and to the re-entry problem 

Since funding of the Jupiter is now 
an Air Force problem, no mention is 
made of it in the Army budget. The 
largest single missile item, instead, is 
$109 million for the Redstone, the first 
true U.S. operational ballistic missile 

In the anti-missile area, the Nike- 
Hercules seems about to replace the 
Nike-Ajax as first line of anti-aircraft 
defense, and the Nike-Zeus won the 
choice for the anti-missile missile over 
the Air Force Wizard. However, funds 
for Nike-Zeus production have been 
severely limited (m/r July 21, p. 32) 

In the field of planning, the Per- 
shing is probably the .most exciting 
prospect, but it is still to early in de- 
velopment to count as a weapon. Ob- 
servers are watching this first attempt 
by ABMA to relinquish systems respon- 
sibility to a prime contractor 

Project Mauler is another missile 
still in the planning stage. Reported to 
be a successor for the 40 mm antl 
aircraft shell, it also will be used m 
area defense after attack by larger 
missiles 
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A contract has been let for a fol- 
low-on to the Little John; and another 
version, called the Chopper John be- 
cause it is helicopter-borne, is in the 
works. 


® Engineering—Under the heading 
of engineering progress, probably the 
most significant development within the 
past year has been the emergence of the 
helicopter as a missile platform. At the 
recent AMMO (Army Mobile Missile 
Orientation) staged at White Sands, 
(m/r July 7) the helicopters stole the 
show. 

The use of helicopters to carry 
missiles had its beginning in 1956. 
The Commanding General, Continental 
Army Command, authorized the Army 
Aviation School at Fort Rucker, Ala- 
bama, to conduct a series of experi- 
ments to determine the feasibility of 
adapting different weapons, including 
missiles, to helicopters both of the pre- 
sent type and more advanced types 
expected in the future. 

The feasibility studies, as far as 
missiles were concerned, were an un- 
qualified success, and for the past year, 
the Army has been asking for, and get- 
ting, a number of proposals from in- 
dustry. So far, no word has been re- 
leased about contracts in being, but 
undoubtedly there are a number of 
studies going on at the present time. 

The helicopters at White Sands car- 
ried an impressive array of missiles, 
ranging from 80 mm Oerlikon rockets 
to 5S-inch anti-tank, anti-submarine 
rockets. Because of the extreme maneu- 
verability of the ‘copter, the usable 
range and deployment of the missiles 
was greatly increased. It seems only 
a matter of time until larger missiles 
are mounted and used. 

The French have already demon- 
strated the feasibility of larger rockets 
by mounting SSI1 rockets on their 
Alouette helicopter. Since our Dart mis- 
sile is very similar to the SSII, it 
should only be a matter of time before 
helicopters are carrying them as tacti- 
cal weapons. 

As a missile carrier in close-in tac- 
tical operations, the helicopter has no 
equal. The Sikorsky H-37 has demon- 
strated that it can carry the Honest 
John with no trouble in a sling arrange- 
ment. 

With the global situation being what 
it is, and “brush-fire” wars the most 
likely kind to occur, helicopters fir- 
ing rockets might very well be the 
only type of missile warfare we will 
engage in for some time to come. In 
any event, the fact that we have ex- 
tended the range and deployment op- 
portunities of small missiles means that 
a new type of weapon system is in 
existance—a firing platform for small 
and medium tactical missiles. 
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IN te -F IN reduces 


size of electronic 
cooling coils GO”. 


Size Comparison, Inner-Fin Coil and Standard Coil 


INNER-FIN coils have proven the answer to the ever- 


present space problem in aircraft and electronic cooling equip- 
ment. Dunham-Bush engineers effected a 60% savings in coil 
size in an electronic cooling unit. Maintaining the same air and 
oil pressure drop through the coil, an Inner-Fin coil equivalent 
in capacity to a standard finned tube coil occupied 60% less 
space. 

Whether your problem is aircraft cooling, electronic equip- 
ment cooling or any phase of aero-electronic heat transfer, 
you'll find Dunham-Bush engineers ready to assist you. 

Write for free brochure “Inner-Fin . . . Miracle Heat 
Transfer Surface.” 

Brunner semi-hermetic (or open type) condensing units offer 
the finest in refrigeration. Available in Y% HP through 72 HP 
in semi-hermetics and % HP through 
100 HP in open type. 


Brunner-Metic Condensing Units 
Ya HP Through 72 HP 





5 OUNHAM/BUSH ® AIR CONDITIONING ¢ REFRIGERATION 
HEATING © WHEAT TRANSFER 


Dunham-Bush, Inc. 


WEST HARTFORD 10, @e CONNECTICUT, e U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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Why USAF Plans Billions 


OUR COUNTRY’S TOP PRIORITY 
defense job today is the Air Force 
Ballistic Missiles Program. These mis- 
siles will be our counterpunch to- 
morrow, as the manned bomber is now. 


We have a goal. We must achieve 
it. That goal is for the United States to 
have a completely dependable and 
fully operational team of ballistic mis- 
siles, ready for our protection as soon 
as humanly possible. 

Nothing less will defend us, But in 
achieving this, the impact of the pro- 
gram upon our national economy will 
be beyond prediction. Many will be 
helped. Some few will be hurt. All of 
us will be affected. 

The size and complexity of the prob- 
lem is staggering. Its solution requires 
far more than accelerated research and 
development. We need to do more than 
simply to accelerate research and de- 
velopment to improve present weapons 
systems and to design newer, better 
ones. 

We must, additionally, have the 
means for necessary production in 
quantity—tooled, trained and ready. 
There must be logistic support for 
R&D, procurement, production, and 
for operation and training. 

The Ballistic Missiles Office of Air 
Materiel Command has that essential 
responsibility: for procurement, pro- 
duction, logistic support. 

These three functions make up 
one big assignment. Even now, in its 
early days, our program has made 
profound changes in our national in- 
dustry. It is revolutionizing the entire 
business of defense. Directly and in- 
directly it is, even now, involving very 
many thousands of both large and 
small firms, and literally uncounted 
thousands of American wage earners. 


* Billions for defense—At the 
money level alone, USAF’s ballistic 
missiles program is spending over $1.3 
billion annually for our defense dol- 
lars. 

It has been less than four years 
since the first official Air Force order 
was issued for research and develop- 
ment of an ICBM. This decision was a 
direct outcome of the thermonuclear 
breakthrough in 1953, when the making 
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by Maj. Gen. Ben I. Funk* 





of a high yield hydrogen warhead small 


enough for practical missile use be- 
came feasible. 

Concurrently with the establishment 
of the Western Development Division 
of the Air Research and Development 
Command—today’s Air Force Ballistic 
Missile Division—under the command 
of Major General B. A. Schriever, the 
Air Materiel Command set up its Spe- 
cial Aircraft Project Office, now the 
Ballistic Missile Office. 

Thus AMC became a part of the 
unique management team, which today 
includes also the SAC-MIKE office of 
Strategic Air Command, and the Space 
Technology Laboratories of the Ramo- 
Wooldridge Corporation. 

This management complex, made 
up of offices from three major USAF 
commands and an experienced civilian 
technical firm, is providing, for the first 
time in military history, a weapons sys- 
tem with skilled direction from the 
first concept through R&D, procure- 
ment, production, creation of test and 
industrial facilities, the building of 
launch complexes, the establishment of 
logistic support, and the training of 
technical and operational personnel up 
to the final point where a combat force 
can take over the missile for actual use 


® Many take part—Back in 1954 
there were only a handful of people in 





For Defense 


the ballistic missile program, Today 
there are more than 2,000 military and 
civilian personnel, hand-picked for their 
specialized skills and experience, work- 
ing literally day and night . . . and the 
number of people is growing, the 
working hours keep getting longer. 
Even for those within the team it is 
sometimes difficult to comprehend fully 
the magnitude of the program. 

For example, consider our Aflas, 
Titan, and Thor missiles. They are 
built by a number of major associate 
prime contractors. Convair, Martin, and 
Douglas responsible for the air 
frames and production assembly. Pro- 
pulsion systems come from Rocketdyne 
Division of North American Aviation, 
and from Aerojet-General Division of 
the General Tire and Rubber Company, 
Sundstrand furnishes auxiliary power 
supplies. Guidance and control systems 
are produced by General Electric, West- 
ern Electric, American Bosch Arma, 
and AC Spark Plug. Burroughs and 
Remington-Rand build the computers. 
AVCO and General 
the nose cones. 


are 


Electric provide 


Fifteen prime contractors are re- 
quired for these three missiles. One of 
these primes alone is subcontracting 
work to more than 8,000 other firms. 

Present indications are that about 
55,000 workers are employed by prime 
contractors under the program. To 
these can be added about 35,000 others, 
employed by major subcontractors, All 
are employed by firms that are holding 
missile contracts. When the 
third, and fourth tier subcontractors 
are considered, there must be many 
more than 100,000 American workers 
directly economically 


second, 


affected 
Geographically, the 
really nationwide. Prime contractors 
and major subcontractors are located in 
25 states and the District of Columbia 
They are on the Atlantic Coast, the 
East, the Midwest, the South, the 
Southwest, the Farwest. and the Pacific 
Coast. Lower-tier subcontractors 
found in practically every state 


program 1s 


are 
Small business also has a big place 


Ballistics Missiles Va- 


teriel Command. 


Manager Al 
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. . why USAF plans billions 





——- 


in the program. Small firms cannot be 
called neglected, either dollar-wise or 
in numbers. 

There is a common misconception 
that USAF’s big missiles are being 
made by only a few large aircraft com- 
panies. This is simply not so. Many 
small companies are now participating 
actively. More will join in the future. 

Take the case of Douglas at Santa 
Monica. Douglas officials are the first 
to point out that their company has 
subcontracts to 8,473 smaller businesses, 
which contribute essential items to the 
program. 

Nowhere in the program is there a 
case of “one contractor—one weapon.” 

® Small business too—Since our 
associate prime contractors must team 
together, it is obvious that they must 
also call on small concerns to partici- 
pate. Each needs the other. And Air 
Force needs them all. 

This small business participation is 
big business in itself. More than 27 
cents of every Air Force dollar spent 
on ballistic missiles is going to small 
business. That much is known. That 
amount can be traced. How much more 
trickles down from sub-sub-contractors 
is beyond convenient estimation. 

Six months ago—as of December 
31, 1957—-USAF had paid more than 
$1.3 billion to prime contractors hold- 
ing contracts for R&D and for procure- 
ment and production of missiles. Of 
this amount, almost 21 percent—-$269 
million—passed directly from prime 
contractors to smaller businesses for 
goods and services. Another 7 percent 
—$91 million—could be traced to 
second and lower tier small business 
contractors. These $360 million equal 





27.7 percent of the total AF money 
spent for ballistic missiles. 

At the beginning of the missile 
program, extensive subcontracting to 
small business was impractical. There 
were three main reasons for this. 

First, small business was actively 
engaged in producing the components 
of manned aircraft, components needed 
for supplying the production lines 
rolling out aircraft in quantity. This 
was a job they knew well, under con- 


tracts and circumstances with which 
they were familiar. 
Second, the ballistic missile pro- 


gram was then one of initial research 
and development, involving new hard- 
ware prototypes in small numbers. 
Quantity production of big missiles was 
only in the preliminary planning state. 
The time had not yet come where small 
business could help the program to 
advance. 

Third, from USAF’s point of view, 
there was security to be considered. 
R&D was then highly classified. In the 
national interest it was necessary to 
hold down the number of persons and 
companies involved. 

Yet even so, small business was get- 
ting an indirect share. There was, for 
instance, the matter of some $450 mil- 
lions invested in the industrial base for 
R&D, testing, and production. This in- 
cluded $115 million supplied by prime 
contractors from their corporate funds, 
plus $235 million in USAF industrial 
facilities and public works monies. This 
spending produced new buildings, new 
laboratories, new machine tools, and 
new test centers, equipment, and facil- 
ities. 

In our free economy it is literally 
impossible to spend $450 million with- 


out many of those dollars going to 
small firms. 

Somebody has to put the windows 
in the new lab building; it is usually a 
small glazing firm that gets the job. 
Somebody has to deliver the special 
new equipment to the new lab; nor- 
mally a local trucker does the pick-up 
and hauling. Somebody has to lay the 
blacktop for the parking lot; generally 
a local contractor has the low bid. 

Air Force makes very sure 
America’s vital small companies 
ticipate in the ballistic missiles pro- 
gram. Each missile contract carries a 
clause which requires that the prime 
contractor do the maximum amount of 
subcontracting feasible. 

AMC’s Ballistic Missiles Office now 
has a separate Small Business Office. 
Chis has been set up specifically to 
assist small companies. It helps fit them 
into the picture where it will be best 
for all concerned. 

Long before production lines were 
set up, small business was working on 
Air Force ballistic missiles. Once full 
production is established, small business 
will earn a larger share of defense 
dollars. 

That share, up-to-date, has not 
been small. Consider these typical ex- 
amples: Convair is building Aflas. 
About 37 percent—$105 million—of 
the Atlas contract has been subcon- 
tracted to almost 2,900 different busi- 
nesses. 


that 
par- 


® Who's doing it—Thor is on the 
assembly lines at Douglas. Of the over- 
all Thor dollars, Douglas has spent 
23 percent—-$18 million—with more 
than 8,000 smaller firms. 

Martin is building the Titan. 
More than 1,500 small companies will 
earn 27 percent—$35 million—of the 
Titan contract. 
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NEW LIGHT-WEIGHT STATIC INVERTER PROVIDES SINE WAVE POWER 
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Advanced transistorized circuitry design has enabled JORDAN ELECTRONICS to produce sine 
wave power inverters with 100 VA, 150 VA and 500 VA outputs in units as small as .033 cu. ft. 
and weighing only 3.6 Ibs. 


The 150 VA 800 cps unit shown, provides 115 V single phase output. Regulation is +2.5% or better with load 


varying from 0-100%, input voltage 26-30 V DC and mounting base temperatures ranging from —55°C to 


+ 85°C. 


The efficiency is 60% minimum under above conditions. input surges to 40V can be handled. The distortion is 
less than 5% and the frequency tolerance is only + 2.5%. A self-resetting “electronic circuit breaker" protects 


the unit from overloads, including short circuits. 


Other models now in production supply 3 phase power at 115 V 400 cps with outputs of 100 VA 
and 500 VA. Outputs up to 1 KVA and frequencies of 800, 1000 and 1600 cps can be supplied. 


JORDAN ELECTRONICS also supplies transistorized DC-DC Converters, Timers, 
Voltage and Frequency Sensors, Keyers and Flashers for aircraft and missiles. 
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ELECTRONICS 


a division of THE VICTOREEN INSTRUMENT COMPANY 
3025 West Mission Road, Alhambra, California 
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miniaturization 


in:a 
nutshell 


STATHAM MODEL P222 
flush diaphragm pres 
sure transducers 
DIMENSIONS 25” di- 
ameter x 47” long 
WEIGHT: 3 grams, ap 
proximately 

RANGES: 0-10 to 0-200 
Psia, psig, or psid; 

*5 to +25 psid 

NON -LINEARITY & HYS- 
TERESIS: Not more than 
~1% fs 
TRANSDUCTION: Resis- 
tive, complete bridge 
Statham unbonded strain 
gage 


Statham's 





. * 
STATHAM MODEL AS2 
linear accelerometer 


DIMENSIONS: 32” wide 
x 35” high « 84” long 


WEIGHT: 8 grams, ap- 
proximately 
RANGES: +5 to +100 ¢ 


NON -LINEARITY & HYS 
TERESIS: Not more than 
"1% fs 
TRANSDUCTION: Resis 
tive, complete, balanced 
bridge; Statham un 
bonded strain gage 


accurate, reliable 


line of pressure transducers 
and accelerometers are designed 
to meet the exacting 
requirements of today's missile and 
supersonic aircraft programs. 


Let us assist you with your 
instrumentation problems. 


*Model shown actual size 


Complete data are available upon request 


INSTRUMENTS. 


INC. 


12401 W. Olympic Bivd., Los Angeles 64, California 
Circle No. 79 on Subscriber Service Card. 
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Propulsion systems for Atlas, Thor, 
and Jupiter are being built by Rocket- 
dyne. About 4,000 small business are 
getting 20 percent—$45 million—of 
the Rocketdyne contract. 

R&D and procurement and produc- 
tion have taken a major share of the 
amounts spent on ballistic missiles so 
far. Now, with our missiles approach- 
ing operational status, something new 
is looming on the economic horizon. 

This is the logistic support question. 

Operation and maintenance of mis- 
siles is far more difficult than that de- 
manded by manned aircraft. And logis- 
tic support is more important to the 
ballistic missile than it is to any weapon 
ever developed by man. 

Part of this is due to the time- 
compression inherent in missile war- 
fare. Even our fastest jets take long 
hours to reach far-off targets. A missile 
spans the same distance in short min- 
utes. Speed and precision are more im- 


portant than ever before. Both are 
costly. 
Reliability has become a critical 


factor. Once a missile is fired, nothing 
can be done to correct mistakes or 
omissions made on the ground before 
the launching. Supply and _ servicing 
create problems never before en- 
countered, let alone solved. Completely 
different methods of determining needs 
and supplying parts, material and labor 
are required. 


® Ground support—Then there is 
the disproportionate cost of ground 
support. If, for example, there are ten 
Atlas missiles at a _ launching site, 
their value will represent less than 20 
percent of the total site cost. Spare 
parts will come to another 10 percent. 
Technical facilities will represent 30 





percent. And 40 percent of the dollars | 


invested will be in ground support 
equipment. 
Logistic problems for AMC are 


more than doubled in this new age of 
missiles. Both manned aircraft and 
ballistic missiles must be supported to 
the fullest extent possible. Automation 
and electronics have been called in to 
help solve this puzzle. 

Within a few months, in our Direc- 
torate of Ballistic Missiles at Norton 
Air Force Base near San Bernardino, 
a new AMC system will be in full 
operation. 

As the brain of this system there 
will be an Electronic Data Processing 
Center. Here a giant computer will be 
linked, by a separate communications 
net, to the operations and logistics sec- 
tions of our working missiles. Operat- 
ing squadrons, storage sites, contractor 


supply and maintenance, and Air Force | 





KEY ENGINEERING 
OPENINGS 
AT VOUGHT 


ELECTRONICS 


Projects involve advanced guidance and 
control and fire control systems for mis- 
siles and high-performance manned 
aircraft. They begin with investigations and 
theory and progress through systemization 
and packaging to detailed hardware design, 
Key responsibilities await additional men 
who are qualified in these areas. Advanced 
degrees preferred. 


Stability and Control Engineer. E.E., M.E., 
or A.E., with emphasis on flight stability 
and control problems or dynamics. (Spe- 
cial consideration given graduate study or 
extensive experience in transients or closed 
loop stability analysis.) To assist in design 
of autopilot and control systems for high- 
performance missiles and aircraft. 
Antenna Design Engineer. E.E., or Physics 
Degree with demonstrated aptitude for 
antenna design. To join active projects 
involving design of flush-mounted, recessed 
and external antennas at all frequencies 
for very high-performance aircraft and 
missiles. 

Fire Control and Microwave Systems 
Engineer. Requires E.E., or Physics Degree; 
at least 2 years experience in radar, data 
link, or fire control systems; and strong 
ability in this work 

Test Equipment Engineer. Requires E.E., 
or Physics Degree and at least 2 years 
experience in this or related field. (Desir- 
able: broad background in electronics 
design with emphasis on digital computers 
or microwave systems.) To join in_ the 
design of complete checkout systems for 
missiles and associated subsystems 
Reliability Analyst. Requires M.t 
E.E., or Math Degree; broad 
of electronic and mechanical systems; 
experience in Operations research or reli- 
ability. Helpful: statistical methods 
experience. 


. Physics, 
know ledge 


To arrange for a personal interview, or for 
a prompt report on these or other current 
openings, return coupon to: 


C. A. Besio 

Supervisor, Engineering Personnel 
CHANCE VOUGHT AIRCRAFT, 
Dept 


P-6 


Dallas, Texas 

a Engineer 
interested in the opening for 

Name 


Address 


| I am 


begun emenrenatpsnemandinenen 
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Vought Vocabulary] 


. f Je 
1 2 e-nu 1-ty: designing a 12-ton missile 


Chance Vought’s Regulus II missile is twice as long as 
a city bus. It is crammed with delicate instruments, 
armed with a nuclear warhead. Yet Vought engineers 
designed Regulus Il to serve safely, efficiently aboard 
the Navy s newest nuclear-driven submarines. 

They shock-proofed the missile against underwater 
blasts. They conditioned it for polar ice, or equatorial 
heat. They made it — like Vought’s smaller Fleet veteran, 
Regulus I —a dependable weapon, accurate from con- 
ventional or nuclear subs, from surface ships or highly 
maneuverable, mobile shore launchers. 

Aboard its special, globe-girdling sub, Regulus II will 
move invisibly any distance to its launching point. There 








to fit inside an atomic sub 


it can begin a supersonic, long-range strike in minutes. 
Or it may lurk unseen for months as a patient and 
ready deterrent. 

A chilling prospect for would-be aggressors, this 
example of Vought ingenuity. 

Scientists and engineers: pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs, For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. PP-6. 


—— 2, 


OUGHT AIRCRAFT 


‘NCOR POA ATED - BALL ASB, TEXAS 


CHANCE 
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PROBLEM: 

In aircraft and missile testing involving the use of pres- 
sure transducers, the pressure measurement can be no more 
accurate than the calibration of the transducer. This, in 
turn, is limited by existing equipment and techniques. 


SOLUTION: 

Working closely with engineers at a leading aircraft 
company, ALINCO engineers developed the Autocal 10A, 
an automatic pressure transducer calibrator. The Autocal 
calibrates one to twelve pressure transducers in approxi- 
mately two minutes per transducer. It reveals linearity, 
factor, hysteresis, and drift by analog record, by digital dis- 
play, and by punched card—to an accuracy of 0.15%. 
IMPORTANT: 

In the Autocal, pressure is applied dynamically using 
continuous readout (not statically with stepwise readout). 
Only the Autocal simulates actual transducer operating con- 
ditions; it reveals much more about transducer operational 
behavior than any other method. To improve the reliability 
of your pressure measurements, write for full details on the 
Autocal 10A. 


Write for 
your copy 
of the 
Autocal 
design 
report 





ALLEGANY INSTRUMENT COMPANY, INC. 


jsnco 


1091 Wills Mountain 
Cumberland, Maryland 


A 
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Depots will be tied together and coor. 
dinated through the center. 

This will provide worldwide ip- 
ventory control with a speed and pre. 
cision beyond the capability of human 
supply clerks. Determination of re. 
quirements, budget/buy computations, 
and resupply of needed items will be 
nearly automatic. 

Without the Electronic Data Proces- 
sing Center and its system, our missile 
support program could bog down in 
endless paper work, result in mountains 
of unused parts, and tie up uncounted 
manhours. With EDPC we can meet 
the logistic demands of the missile age, 

In the process of developing mis 
sile support systems, we should dis 
cover new concepts and methods which 
could prove of great value to American 
industry. 

The Air Force ballistic missiles pro- 
gram promises to be one of the most 
radical developments we have seen. 
The coming of steam power, of elec 
tricity, of internal combustion engines, 
and of electronics and atomics, all made 
vast changes in our world. Missiles cam 
prove as important as any of these. 

Missiles are much more than just 
new weapons. The rocket, like the air 
plane, is a revolutionary vehicle. It is 
opening up an absolutely infinite new 
field as a transportation and communi 
cations tool for mankind. 

Big as the program is now, it will 
be bigger in the future. It must be so 
Missiles are the future.* 





ey, 


Space Agency Bill 
Awaits Presidential Okay 


The House and Senate last week 
quickly approved and sent to the Presi- 
dent, the compromise bill setting up the 
new civilian National Aeronautics and 
Space Administration. The new agency, 
using the National Advisory Committeé 
on Aeronautics as a nucleus, will func 
tion under a nine-man council headed 
by the President and an administrator 
with broad powers. The administrator 
will be appointed by the president. Dr 
Hugh Dryden, current head of NACA 
is the man named most likely to get the 
nod. 

The bill in its final form had a pro- 
vision deleted which would have pro- 
vided insurance of contractors working 
on space projects, but House Majority 
Leader John McCormack, who is also 
chairman of the House space commit 
tee, inferred that new legislation may be 
forthcoming. The bill also provides that 
small business “will be able to particr 
pate equitably” with the industrial bigs, 
and grants certain commercial patent 
rights to industry. 
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From the whistle of wing struts in the wind 
to the roar and whoosh of swirling exhaust 
gasses against a launching pad, Ex-Cell-O has 
played an important role in aircraft develop- 
ment—working and growing with the aircraft 
industry as a pioneer in the production of 


precision parts and assemblies. 

From the Ex-Cell-O components logging 
hour after hour in reciprocating aircraft 
engines to our precision-made jet rotors and 
blades, actuators, fuel nozzles, valves 
and controls, Ex-Cell-O aircraft parts have 


MAN 








paid big dividends in superior performance. 
If you have a problem in precision control or 
complex flight components which our experl- 
ence can solve... contact Ex-Cell-O today. 


EX-CELL-O FOR PRECISION (XLD) 


CORPORATION 
DETROIT 32, MICHIGAN 











MISSILE 








e e + ‘ . 
Specializing in 
® Motor Cases 


Solid and Liquid 
propellants 


@ Jato Cases 

@ Nozzles 

@ Plenum Chambers 
®@ Blast Tubes 


@ Fuel Injectors 








eee we have 
the “Know-How!” 


We have developed new tech- 
niques, new methods, new 
processes that effect production 
economy so necessary to a success- 
ful missile program. 


Here at Newbrook you will find 
men with experience gained 
from doing ...a modern plant 
with up-to-date equipment... 
precision inspection to meet your 
most exacting quality control 
requirements. 


And most important, Newbrook 
specialization results in strict 
reliability ! Let us help you with 
your Missile Hardware problems. 


Phone or Write 


NEWBROOK MACHINE CORPORATION 
20 Mechanic Street 


Phone 45 


SILVER CREEK, NEW YORK 
76 Circle No. 74 on Subscriber Service Card. 


Progress Report: 
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Science 


ENORMOUS PROGRESS has been 
made last year in our large ballistic 
missile programs, and an_ increasing 
rate of activity promises even more 
reassuring and gratifying results in the 
period ahead. 

We have by now had such repeated 
and definitive confirming scientific data 
on all of the techniques and funda- 
mental design points—on_ structures, 
propulsion, re-entry, and on guidance 
and control—as to leave no doubts 
concerning the scientific basis for our 
large missile technology and plans now 
in progress. 

We have also had enough success 
in our first year of full-scale flight tests 
as to be able to carry every part of 
the program into the design-finalizing 
and reliability-improvement operation 
phase. 


® Missile age preparation—We have 
been preparing for this final phase on 
a scale without previous precedent. A 
mere handful of missiles turned out in 
a year can hardly act as a deterrent 
against an aggressor nation, nor should 
we be frightened by such a capability 
in their hands. 

What is needed is much more than 
a scientific demonstration to show that 
these things can be done, and that a 
practical embodiment is possible. A sub- 
stantial number of missiles is needed, 
standing ready, with high reliability in- 
herent in their detailed design; with 
training and handling programs that 
have reached positive and tested frui- 
tion; with logistics, spares and main- 
tenance backup’s. Only such an opera- 
tional capability as described is mean- 
ingful. 

But to attain these things means 
large quantities of hardware to make 
possible the detailed product develop- 
ment of each component, and to pro- 
vide assurance of proper design when 
these components interact in major sub- 
assemblies. 


We need a vast amount of com- 
ponent testing, analysis, and detailed 
design refinements. Over-all systems 


tests, both “hold-down” or captive, and 
flight tests are required covering a wide 
range of conditions which might exist 
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Boosts Ballistic Missiles 


by Simon Ramo* 





for various flight operations 


® Present production—To make 
possible such a scale of operations, the 
Air Force program on Thor, Atlas, and 
Titan had to be broadly planned from 
its inception, and long leadtime steps 
taken well before the design could be 
jelled. 

Today every subsystem, be it guid- 


ance, re-entry nose cones, or rocket 
engines, is pouring from production 
lines. 

Every flight test that has been 
made has involved equipment from 
these lines. When a missile flight is 


analyzed, or a static stand’s results are 
investigated, the considerations include 
not only the fundamental design, but 
the relations of function to manufactur- 
ing tolerance, quality control of factor- 
les, check-out procedures, and simul- 
taneous development of all of the meas- 
uring apparatus involved in the oper- 
ating procedure. 

In developing missiles, we are also 
developing the industry, the facilities, 
the capability of reproduction of hard- 
ware, and the teams and procedures in 
operation. 

Even the test flight range itself is be- 
ing pioneered as to its sophistication, as 
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well as its distance, by these large pro- 
grams, Every test result enables us to 
take another step in the tightening up 
and bedding down of this large com- 
plex of men and machines. 


® Future capability—The period im- 
mediately ahead will see demonstra- 
tions to the fullest ranges and the high- 
est accuracies of the largest payloads 
of which these systems are capable. It 
will also see the completion of the crea- 
tion of a major new technology in the 
U.S. With this industry established, and 
with the engineering techniques firmly 
rooted, the U.S. will then be in a posi- 
tion to take other into space, 
based on the availability of really large 
boosters. 

By engineering extensions that in 
themselves will be much more straight- 
forward than has been true of the first 
steps in providing for a truly long-range 
ballistic missile capability, we shall be 
able to launch with reliability and rela- 
tive ease heavy payload satellites. We 
shall also be able to do a great deal in 
pursuing bio-medical space experiments; 
Lunar, Martian, and Venusian probes; 
and even commence the many steps of 
making man a space traveler. 


steps 


Dr. Ramo, Tech- 


nology Laboratories (a division of the 


president, Space 
Ramo-Wooldridge Corporation), is also 
a member of the board of directors of 
Thompson Products, Inc., and of Pa- 
cific Inc. The Space 
Technology Laboratories has 
technical supervision and weapons sys- 


Semiconductors, 
over-all 


tem engineering responsibility for the 
USAF Ballistic Missile 


cluding the intercontinental Atlas and 


Program, in- 


Titan, as well as the intermediate-range 
Thor ballistic 
“chief scientist” of this program. He is 
also author of texthooks 
widely used in the nation’s universities 
and by practicing engineers: “Fields 
and Waves in Modern Radio” and “in- 
Microwaves.” Dr. Ramo 
teaches several graduate courses at the 
California Institute of 
doctorate students. 


missiles. Dr. Ramo is 


{wo major 


troduction to 





Technology for | 


FOR THE NAVY'S VANGUARD 


STAINLESS STEEL 
FOR HEAT 
RESISTANCE 


Our metallurgists and engineers 
will be glad to work with your 
personnel in developing the 
most advantageous use of 
Republic Stainless Steels, Alloy 
Steels, and Titanium. There's no 
obligation. Write Republic Steel, 
Dept. MR-6031, 1441 Republic 


Building, Cleveland 1, Ohio 
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Hyge shock tester takes about 60 seconds to complete acceleration-shock test with up 
to 40,000 Ibf. thrust. Hughes Products Memoscope® oscilloscope retains wave pat- 
tern as long as you like for careful study and comparison with master pattern. 


High-g thrusts you can trust 
for controlled shock tests 


You can produce predictable, 
repeatable acceleration-shock 
thrusts to 40,000 Ibf. with Hyge 


Hyge gives you an amazingly simple way 
to simulate actual service conditions for 
shock testing small and large assemblies 

Hyge gives you complete control over 
all variables. It ends the guesswork in- 
herent in such devices as air cannons, 
impact hammers, and drop towers. 

With Hyge you can accelerate a speci- 
men to several hundred g’s in just milli- 
seconds with exact reproduction of pre- 
and sawtooth 


set half-sine, square, 


patterns. 

How it works 

Hyge is a piston in a cylinder which is 
divided by an orifice plate. Using nitro- 


gen, you build up a small pressure against 


the top of the piston, sealing it to the 
orifice plate. You can then build up a 
very large pressure against the bottom of 
the piston, since you are working against 
only the small area exposed by the orifice 
As soon as the pressure against the bot- 
tom overbalances the top pressure, the 
seal breaks and the whole pisten bottom 
is exposed to the larger pressure. The 
piston is then thrust upwards at a tre- 
mendous speed. 

this thrust directly 


Hyge transmits 


through a column to a test platform 
Pre- 


selected metering pins control the thrust 


which rides on deceleration rails. 


pattern, make it infinitely repeatable. 


Free bulletin 


Bulletin 4-70 yous much 


gives 


information on the theory and applica- 


tion of Hyge, including specifications and 
accessories for the HY -6000 


10,000 Ibf. Hy 


Hyge and 


the smaller S000 


Consolidated Electrodynamics 


Rochester Division, Rochester 3, N. Y. 


SALES AND 
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more 


contracts 





NAVY 


By District Public Works Office, 
Naval District 

Cory and Longworth Inc 
for construction of interim 
facility 

Manco Construction Co. received $291,100 
for construction of turbo-jet engine test 
cells, naval air missile test center 

AL-CO Co., Inc. received $961,452 for con- 
struction of various bidgs Naval missile 
facility 

James Stewart Cx 
construction I ulded 
cllity 


Eleventh 


received $465,000 
guided missile 


received 
missile 


$162,950 for 
upport fa- 


By Naval Research Laboratory 
Royal McBee Corp. received 
digital computer 
Bendix Computer 
tion Corp received 
speed digital electronic 


$51,740 for 


Avia- 
medium 
system 


Division, Bendix 
$82,799 for 
computer 


By Bureau of Ordnance: 
Corning Glass Works received $400,000 for 
production of Pyroceram missile radomes 
Bjorksten Research Laboratories received 
$75,000 for research on low-fluidity refrac- 
tory materials 
Cornell Aeronautical 
$49,718 for research of ceramk 


Laboratory received 
materials 


By Bureau of Ships: 
Control Data Corp 
large-scale computer of 


received $600,000 for 
advanced design 


ARMY 


By Purchasing and Contracting Office, En- 
gineer Research and Development Labora- 
tories: 

LOX Equipment Co 
LOX 25-ton trailer 

Charles Payne & Associates received $53.,- 
816 for study and design of one horizontal 
standby shelter, Jupiter system 


received $47,789 for 


By Engineer District, Mobile, 
gineers: 

Butler & Cobbs received $194.877 for con- 
struction of interim test facility for solid 
propellants at Redstone Arsenal 


Corps of En- 


By Engineer District, New York, Corps of 
Engineers: 

Vincent J Licata received $195,419 for 
construction of rocket storage checkout and 


assembly building addition 


Ordnance District: 
Research Corp. received 
for research and development study 
Sylvania Electric Products, Inc 
$99,995 for research and development 


By Boston 

National $74,680 
received 
study 


By Engineer District: 

Robert E McKee, General Contractor 
Inc. received $642,300 for flight determina- 
tion laboratory: $624,650 for communications 
building laboratory; $2,326,800 for radar park 
facilities 

Hugh McMillan, In« 
ABMA instrunientation 


received $111,136 for 
facilitie 


By Engineer Division, New England Corps of 

Engineers: 
Manzi Electri 

construction of 


$64,136 for 
and alarm 


received 
lighting 


Corp 
flood 


systems for Nike batteries 
By Purchasing and Contracting Div., White 
Sands Missile Range 
Bendix Pacific Div Bendix Aviatior 
Corp., received $199,263 for digital metecro- 
logical data measuring and logging system 
American Machine and Foundry Co. re- 


ceived $229,880 for targets 
Lee Electri 
$23,998 for power 
unit 
Wayne George Corp 
digital data recorder. 
Brush Instruments Div 
received $67,725 for recordin 


Construction Co received 
facilities for FPS-16 radar 
$116.000 for 


received 


Clevite 
ystem 


Corp 


By Engineer District, Kansas City, Corps of 
Engineers 

Martin K. Eby Construction Co. received 
$5,659,696 for construction of four WNike- 
Hercules missile areas; $93,900 for construc 
tion of rocket storage 
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ENGINEERS 








Positions of technical leadership 
available for: 


DESIGN ENGINEERS 


(Airplanes, Missiles and Helicopters) 


for mechanical, structural, or electrical design 
assignments. 

ELECTRONIC ENGINEERS 
SYSTEMS: 


Group Leaders and Senior Electronic Engineers re- 
quired with minimum five years’ experience. Need 


men capable of establishing requirements for, and| 


supervising the development of, major and sub 
electrical and electronic systems—including check 
ovt equipment—for missiles and airplanes 
Infra-red Systems 


Guidance Systems 
Navigational Systems 


Flight Control Systems 
Communications Systems 
Radar Systems 


CIRCUIT & PRODUCT DESIGN 


Senior and Junior Electronic Engineers needed for 
assignments in the design and development of 


Electronic Packaging 
Beacons Airborne Digital Computers 
Airborne Radar Auto-Pilots 

Missile & Airplane Check Out Equipment 


STRENGTH ENGINEERS 
SENIOR FLIGHT TEST ENGINEERS 
WEAPONS SUPPORT ENGINEERS 
THERMODYNAMICS ENGINEERS 

SENIOR TEST ENGINEERS 
SENIOR AERODYNAMICISTS 
FLUTTER AND VIBRATION ENGINEERS 

DYNAMICS ENGINEERS 
HYDRODYNAMICS ENGINEERS 
OPERATIONS ANALYST—¥MISSILES 


Supervisory positions exist in several of 
these areas. 


Antennas 


To secure more information about our com- 
pany and our community, please complete 
and return the coupon below: 


Name 


Address 


Position Sought 
Degree Held “ 


Mail to: Raymond F. Kaletta, Dept. C 


Technical Placement Supervisor 
P. O. Box 516, St. Louis 3, Mo. 
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Command: 


Heating and Air Con- 
received $86,774 for in- 
low temperature con- 
testing large jatos at 


By Ordnance Missile 


Birmingham Gas 
ditioning Co., Inc 
stalling a high and 
ditioning system for 
various temperatures 

Radio Corp. of America received $321,922 
for complete closed circuit television system 


By Purchasing Division, Quartermaster Ac- 
tivities, Cameron Station: 

R. E. Lee Electric Co. Inc. received $37,- 
210 for installation of combination tactical 
alert-fire alarm systems at Nike sites 
By Engineer District, Chicago, Corps of 
Engineers: 

Siesel Construction Co. received $699,743 


for construction of additional facilities at 
special AAA sites 

Lee Construction Co., Inc 
000 for construction of additional 
at special AAA sites 

Siesel Construction Co 
for construction of additional 
special AAA sites 

Fischbach, Moore & Morrissey, Inc. re- 
ceived $50,732 for construction of anti-intru- 
sion system at special AAA sites 

Abbot Construction Co. received 
for construction of Nike guided missile 
maintenance shop 


received $766,- 
facilities 


received $711,434 
facilities at 


$251,882 
field 


By Engineer District, Philadelphia: 


Malan Construction Corp. received $2,204,- 
123 for construction of conversions with re- 
lated site improvements and utilities at 12 
special AAA sites 


By Corps of Engineers, Office of the District 


Engineer, San Francisco District: 
Newbery Electric Corp. received $32,580 
for modifications and improvements to 


launcher areas 
By Corps of Engineers, Office of the District 
Engineer, Washington: 


Grunley, Walsh & Blanche, Inc. received 
$815,214 for construction of modification of 


tactical facilities at Nike sites 
Malan Construction Corp received 
$350,558 for construction of modifications 


of tactical facilities at Nike sites 


Thomas W. Yoder Co. Inc received 
$519,523 for construction of modifications 
and conversion of tactical facilities at 
Nike sites 

Tuckman-Barbee Construction Co., In« 
received $246,700 for construction of Nike 
guided missile field maintenance shop at 
Fort Belvoir 
By Ordnance District, Los Angeles: 

Gilfillan Bros Inc received contracts 
totaling $189,928 for depot replenishment 


repair parts for the Corporal missile system 


Firestone Tire & Rubber Co. received 
$163,000 for replenishment repair parts for 
guided missile, artillery M2 and related 


ground handling equipment 

Products received 
development of a 
kit for helicopters 


$49,334 


Townsend Engineered 
$59,895 for design and 
ground fire suppression 


Aerophysics Development received 


for Dart antitank guided missile 
Douglas Aircraft Co Inc received 
$68,900 for repair parts for Nike system 


$95,000 for supplies and services relating to 


the Honest John missile 

Telecomputing Corp. received $38,147 for 
warhead testers 

Hallamore Electronics, a_ div of the 


Siegler Corp. received $43,066 for microlock 


test receivers 
received 
test of 


Aerophysics Development 
$44,000 for study reports for 
Jupiter nose cone 


Corp 
drop 


Aerojet-General Corp. received $114,727 
for study and design for a new missile 
systems test facilities for solid propellants; 
$296,937 for installation of instrumentation 
and control system in ABMA test facility 
area. 


of California received 
natural and induced 


University 
for studies of 
activities 


$27,046 
radio- 
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ISS! 


Our metallurgists and engineers 
will be glad to work with your 
personnel in developing the 
most advantageous use of 
Republic Stainless Steels, Alloy 
Steels, and Titanium. There's no 
obligation. Write Republic Stee! 
Dept. MR-6 


Building, Cleveland | 


31, 144] 


Republic 
Ohio 


REPUBLIC STEEL 


on Subscriber Service Card. 
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The GAR-2A FALCON, developed by Hughes 
Aircraft is cushioned with BLOCKSOM molded 
Paratex in this special pack for shipping to 
air bases without damage. 


Blocksom molded Poratex cushioning cradles 
the Falcon missile for shipping without damage. 








USE BLOCKSOM 
CUSTOM-CUSHIONING 


Y FOR PRODUCTS THAT 
MUST NOT FAIL 


When it is necessary to deliver products such as the Falcon guided missile 
“to target’’ without fail, then Blocksom’s engineered cushioning is of 
major consideration. 
MEETS MILITARY SPECIFICATIONS 

Blocksom packaging engineers have over 25 years of experience in develop- 
ing and engineering molded curled hair cushioning for industry. Paratex 
combines the natura! resilience of latex rubber with the springiness of 
curled hair to guarantee the safe arrival of delicate instruments or com- 
plete missiles. 


PHONE COLLECT or WRITE TODAY for free consultation on your packaging problems 


80 


BLOCKSOM & COMPANY 
Michigan City, Ind., Dept. MR7 


BLOCKSOM Send me folder on Paratex Packaging 


& COMPANY Have packaging engineer call 
Packaging Division 


MICHIGAN CITY, IND. Name 
Packaging Representatives Compan) 
in All Principal Cities 
Address___ 
City Zone ne 
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By U.S. Army Ordnance Missile Command, 
Redtsone Arsenal: 

Packard Manufacturing Co. received $25. 
177 for jato units XM37 metal parts 

BE. I. Du Pont De Nemours & Co. re. 
ceived $33,876 for hydrogen proxide 

Thiokol Chemical Corp. received $560,492 
for continuation of research in the fleld of 
solid propellant rocketry 


By Purchasing and Contracting Officer, En. 
gineer Research and Development Labora- 
tories: 

Perkin-Elmer Corp. received $29,507 for 
reflectance spectrophotometer 

Armour Research Foundation received 
$39,166 for research study on nitrogen gen- 
erating processes 

Alco Products, Inc. received $70,952 for 
design study of twenty-five megawatt pres- 
surized light water reactor system 


By Picatinny Arsenal: 

Nuclear Products, Erco Div ACF In- 
dustries Inc. received $37,114 for develop- 
ment and fabrication of warhead unit as- 
sembly dolly, XH-4104 for the Jupiter 
guided missile 


By U.S. Army engineer district, Philadelphia 
The Ferber Co. received $327,915 for con- 

struction of conversion to Hercules and site 

improvement at special AAA site 


By Engineer District, Pittsburgh: 

C. F. Mayer & Co. received $291,727 for 
Hercules conversion and elevator improve- 
ments at launching area 

Monroe Tree Surgeons, Inc. received $28. 
270 for masking area clearing at special 
AAA site 


By U.S. Army Engineer District, Los Angeles, 
Corps of Engineers: 


Price-McNemar Construction Co. received 
$97,000 for conversion to Hercules at spe- 
cial AAA site 


By Engineer District, Detroit, Corps of En- 
gineers: 


Roth, Wadkins & Wise, Inc. received 
$570,396 for construction of supporting tacti- 
cal facilities at special AAA sites, including 
all related work necessary 


By Engineer District, Jacksonville, Corps of 
Engineers: 

Biltmore Construction Co. received $206.- 
855 for construction of rocket storage 


By Engineer District, New York, Corps of 
Engineers: 


Hall Construction Co. Inc. received $1.- 
407,747 for conversion, Nike Ajar to Her- 
cules 

Nassau Construction Co Inc received 
$1,379,440 for conversion, Nike Ajax to Her- 
cules 


By Corps of Engineers, Office of the District 
Engineers: 


W. Harley Miller, Inc. received $116,634 
for construction of storage base rocket and 
assembly addition at Andrews AFB 


Reid, Inc. received $258,976 for construc- 
tion of guided missile support building at 
Fort Belvoir 


By Engineer Division, New England Corps 
of Engineers: 


Blount Brothers Construction Co. re- 
cetved $8,560.445 for construction of missile 
facility FY-58 

J. R. Clanchette received $6,814,744 for 
construction of missile facility 

Conyers Construction Co., Inc. received 


$254,987 for construction of alterations and 
additions to Nike batteries 


John A. Volpe Construction Co., Inc. re- 
ceived $8,684,862 for construction of missile 
facility 

The Portland Co received $54,416 for 
improvements of elevators at Nike batteries 


By District Engineer, U.S. Army Engineer 
District: 


Allen M. Campbell Co. received $123,008 
for special projects laboratory $331,231 for 
missile assembly bide 
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The Costanza Construction Co 
$570,694 for special AAA 
Nike-Hercules sites. 


Gowdy & Durkin, Inc. received $189,600 
for construction of nitrogen distribution 
system, Part III, and carbon dioxide system 
for the supersonic circuit of the propulsion 
wind tunnel, Arnold Engineering Develop- 
ment Center 

Pearce and Gresham Co 
773 for construction of misc 
at Redstone Arsenal 

R. D. Lowman, General Contractor, Inc 
received $1,149,411 for guided missile train- 
ing facilities. 

Hugh McMillan, Inc. received $260,722 for 
guided missile training facilities 

> L. Castor Construction Co., Inc. re- 
ceived $479,019 for guided missile training 
facilities. 


received 
conversion for 


received $326,- 
ABMA projects 


By Signal Supply Agency: 


Polytechnic Institute of Brooklyn re- 


ceived $32,190 for research work on “thin- 
film of ferrimagnetic oxides.’ 

American Electronic Labs, Inc. received 
$48,045 for research work on wide band, 


wide open spectrum analyzer 

Princeton University received $132,000 for 
research work leading to the determination 
of the relationship between the fundamen- 
tal structure and the physical, electrical 
mechanical and chemical properties of high 
polymers 


General Ceramics Corp. received $94,502 
for research to conduct research investiga- 
tion toward development of high frequency 
core materials by the synthesis of ferrites. 


Polytechnic Institute of Brooklyn re- 
ceived $45,410 for research work towards the 
investigation of chemical bond type by 
measurement of electron distribution 


Radio Corp. of America received $125,820 
for research to conduct a study and inves- 
tigation for the purpose of developing tran- 
sistorized radio relay systems 


Radio Corp. of America received $394,727 
for study and investigation of a radio fre- 


quency rec. group 
Belock Instrument Corp. received $366,- 
284 for antenna control equipments 


General Electric Co. received $87,676 for 
additional research study on development 
of electrical output recording storage tube 


Eastman Kodak Co. received $46,831 for 
research and development work continuing 
the investigation directed toward demon- 
strating feasibility of AVA batteries 


Radio Corp. of America received $90.00 
for studies and surveys in the fleld of elec- 
tronic component parts and materials 


American Electronic 
$25.085 for untuned 
modulator covering 


50 mc to 12,000 mc 


Labs., Inc 
broad band 
frequency range 


received 
crystal 
from 


Polytechnic Institute of Brooklyn re- 
ceived $60,000 for additional research and 
development to study theoretical investiga- 
tion of transmission line formulation of 
semi-conductors 


Massachusette Institute of Technology 
received $900,000 for research work on basic 
and applied research in the fields of elec- 
tronic physics, molecular physics 


University of Pa. received $41,280 for 
research and experimental work in connec- 
tion with “the effect of structure on the 
properties of stable organic free radicals.” 


Syracuse University Research Corp. re- 
ceived $275,600 for research work to conduct 
& study and experimental investigation of 
radar sensors and associated devices 


Gilfillan Bros., Inc. received $182,678 for 
installation kits for radar set 


By Springfield Ordnance District: 


Roth Laboratory for Physical Research 
received $41,827 for research and develop- 
ment of ultrasonic methods of inspection 
By Engineer District 
Engineers: 


Maurice H. Connell & Associates, Inc 
received $42,600 for architect-engineer serv 
ices in connection with static test facilities 
at Redstone Arsenal 


Mobile, Corps of 
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AIR FORCE 


By Ogden Air Materiel Area 

Boeing Airplane Co., Pilotiless Aircraft 
Div., received $191,935 for technical data for 
IM-99 missile components 


By Wright Air Development Center: 


Fairchild Guided Missiles Division, Fair 
child Engine and Airplane Corp., received 
$300,000 for financing the preliminary devel- 
opment phase of a new airborne avionics 
system 


By San Antonio R&D 
Wright. Air Development 
search and Development 


Procurement Office, 
Center, Air Re- 
Command: 


American Institute for Research received 
$34,061 for improving adjustment of per- 
sonnel assigned to isolated sites and devel- 
opment of indoctrinated procedures 


Miami Heart Institute, Inc. received $26,- 
534 for additional research and delivery of 
research reports on plasmapheresis methods 
research project 


Southwest Research Institute received 
$28,817 for research and reports on radiation 
induced free radicals in chemical and bio- 
logical systems 


By AFFTC, ARDC, Edwards AFB: 


Electronic Engineering Co., of Calif. re- 
ceived $35,000 for installation of central data 
processing station 


Stanley Aviation 
for development of 
vehicle. 

Mine Safety Appliances Co 
605 for development of an 
monitoring system 


received $99,468 
brake and test 


Corp 
water 


received $47,- 
atmospheric 


By HQ, 3610th Navigator Training Wing: 


Convair Div. of General Dynamics Corp 
received $1,718,645 for Terrier guided missile 
shipping containers 


By HQ, AFMTC, ARDC 


General Dynamics Corp. received $186,650 
for design and fabrication of reference wave 
guide system and other spare parts for 
Azusa Mark I! 


Dynatronics, Inc. received $75,835 for ele- 
vated balloon telemetry antenna system 
received $20,669 for 
model 111 firing 


Milgo Electronic Corp 
modification kits for 
sequencers 

Convair-Astronautics received $585,152 for 
increase in equipment 


Milgo Electronics Corp. received $59,411 
for increase in funds 
General Dynamics Corp Convair Divi- 


sion, received $32,059 for increase in funds 
Westinghouse Electric Corp 
$188,000 for increase in funds 


received 


LAST MINUTE AWARDS: 


Avco’s Crosley Division received a contract 
of $5-million for defense orders and supple- 
mental funding for an existing contract, all 
related to ground radar 


Crosley also received $8,500,000 worth of 
defense contracts involving a major com- 
ponent for Polaris 


Boeing Airplane Co. gave to Fischbach & 
Moore, Inc. and Tellepesen Construction Co 
$3,500,000 for installing mechanical and 
electronic support equipment in first tac- 
tical Bomarc missile base 


Norden-Laboratories Division of Norden- 
Ketay Corp. gave to Ryan Aeronautical Co 
approx, $l-million for production line of 
company’s ground velocity systems 


Army gave to Siegler Corp. $500,000 for 
constructing three tracking stations for the 
Explorer satellite 


Air Force gave two contracts totaling 
$807,757 to Motorola Western Military Elec- 
tronics Center for design and fabrication of 
prototype C-band missile radar beacons 


Navy gave two contracts totaling $1,268,- 
889 to Telecomputing Corp. for advanced 
electronics equipment , 
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ALLOY STEELS 
FOR HIGH 
STRENGTH 


Our metallurgists and engineers 
will be glad to work with your 
personnel in developing the 
most advantageous use of 
Republic Stainless Steels, Alloy 
Steels, and Titanium. There's no 
obligation. Write Republic Steel 
Dept. MR-6031, 144] 
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Sputnik Rocket Fell in Mongolia 


Contrary to Soviet claims that some 
remnants of Sputnik I’s rocket fell on 
U.S. soil in Alaska and in the North- 
west, and that we failed to cooperate 
with the Soviets by not delivering these 
unburned remnants, the final verdict 
of American scientists is that “the 
probable point of impact” of the first 
Soviet satellite rocket as it fell and 
burned was “at latitude 45° N. and 
longitude 106° E. in Outer Mongolia.” 

This finding, based on a series of 
careful observations and reports, is 
presented in a brief paper entitled “Fall 
of the Sputnik I Rocket” by R. Jastrow 
and I. Harris of the Nucleonics Division 
of the U.S. Naval Research Lab- 
oratory. 

They state that their “analysis is 
based on several observations of the 
altitude of the satellite during the last 
five days of its lifetime. Our calcula- 
tions lead us to the conclusion that 
1957 Alpha 1 fell on December | at 
0846 GMT, approximately eight hours 
after the last radar observation made 
on it in the U.S.” 

On December 8, one week after the 
fall of the Soviet carrier rocket, 
Alexander N. Nesmeyanov, president 
of the Soviet Academy of Sciences, 


sent an inquiry to Detlev Bronk, presi- 
dent of the National Academy of 
Sciences, on the subject of the fallen 
rocket. A similar cable was sent De- 
cember 9 by Academician Ivan P. 
Bardin, president of the Soviet IGY 
Committee, to Dr. Joseph Kaplan, 
chairman of the U.S. National Com- 
mittee for the IGY. 

In reply, Dr. Bronk assured Dr. 
Nesmeyanov that “our review thus far 
of sightings and trackings of satellite, 
and investigation or reports of objects 
sighted, do not indicate rocket or rem- 
nants fell in the U.S. or its territory.” 
Now, the Jastrow-Harris report gives 
the final answer to the Soviet inquiry, 
proving beyond doubt that the rocket’s 
remnants fell in Red territory, not ours. 


Fixed Spending Ceilings 
For DOD Reconsidered 

The Senate Appropriations Commit- 
tee has cleared the way for reconsidera- 
tion of legislation that would authorize 
the President to propose, and Congress 
to concur in, fixed annual spending ceil- 
ings for the Defense Department and 
other government agencies. 

The Senate has already approved an 


OW AVAILABLE 


amended version of HR 8002, simul. 
taneously rejecting a move by Chair. 
man Carl Hayden (D-Ariz.) to limit the 
legislation to the Department of De. 
fense. Amendments to the bill were ac. 
cepted on a roll call vote. 

Although the spending-ceiling legis- 
lation was opposed by large segments 
of industry, most spokesmen preferred 
HR 8002, which does not basically 
alter the present method of appropriat- 
ing money, as would the Senate-passed 
bill, S434, a much sterner measure, 

The Senate bill, would authorize the 
President to fix a proposed annual 
spending ceiling when he submits an 
agency’s budget. He would have to 
determine if the agency has an account- 
ing system capable of handling the ac- 
crued account. House and Senate Ap- 
propriations Committee may then fix 
the limit to be spent in that particular 
fiscal year. 

Backers of the bill anticipated no 
difficulty in getting Senate passage of 
the bill, since the tougher S 434 Ken- 
nedy bill sailed through unopposed last 
year. Defense and aircraft industry 
spokesmen filed their views on the bill, 
most of whom opposed it. Donald 
Douglas, Jr., president of Douglas Air- 
craft, said he is firmly convinced “this 
type of legislation will not bring fiscal 
improvements.” 


FORCE BALANCE INSTRUMENTS 
FOR FLIGHT TEST THAT 
REDUCE RECORDING AND 
TELEMETERING ERRORS BY 


A FACTOR OF 10 


Your inquiry is invited regarding: 


ALTITUDE TRANSDUCERS 


INDICATED 
AIRSPEED TRANSDUCERS 
- 


ABSOLUTE PRESSURE 
TRANSDUCERS 
* 


DIFFERENTIAL PRESSURE 
TRANSDUCERS 
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MACH NUMBER TRANSDUCERS 


ABSOLUTE PRESSURE 
RATIO TRANSDUCERS 


DIFFERENTIAL PRESSURE 


RATIO TRANSDUCERS 


LINEAR ACCELEROMETERS 
ANGULAR ACCELEROMETERS 
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ad . | I 
Soviet Affairs | : 
by Br. Albert Parry b 
¢ 
The Soviets certainly have their C 
equivalent of our Nike, but they are G 
not advertising it. A striking example $ 
of this reticence is the recent issue of $ 
KRASNAYA ZveEzpDA (The Red Star), the 
chief daily newspaper of the Ministry | # 
of Defense of the USSR. 
Devoted almost entirely to the i 
troops of Baku on the Caspian shore, . 
a foremost Red oil center in the Cau- 
casus and an otherwise strategic point g 
of prime importance, the issue stresses c 
the Soviet commands concern over that . 
area’s defense, yet says not a word 8 
about any missile installations around u 
Baku. f 
Colonel General V. Ivanov, com- 
mander of the Baku military district, ‘ 
writes about the rocket-launching sites , 
being built by the U.S. “on the territo- . 
ries of certain states, undoubtedly aimed | : 
against our Fatherland and other social- “ 
ist countries.” . 
He implies that American missiles : 
are aimed against his military district . 
of Baku, and among his own measures | , 
of defense he lists fighter-planes, anti- F 
aircraft guns and other services—all | P 
except ground-to-air missile installa 
tions. : 
t 
isin 60ti eeniat dian The front page of this particular 
issue Of KRASNAYA ZVEZDA features a 
Soviet artist’s pen-and-ink drawing, de é 
HACKN EY shapes save tailed and large, representing Baku and : 
its defenses. Prominent in the drawing b 
for missile producers too! are Red fighter-planes in flight and 
tA e poised anti-aircraft guns, but missile 
batteries are completely absent. In his : 
The Hackney Method of producing components by deep drawing article, General Ivanov reveals that . 
cold steel, widely used in many industries, produces missile parts Baku’s massive anti-aircraft batteries . 
economically. while training, score two hits out of | 
‘ , every five salvoes. According to the . 
Hackney produced components give engineers more latitude for solv- general, this is a respectable record. \ 
ing design problems. Savings can be made in over-all weight, assem- but, if any missile batteries are inter 
bly time, and through elimination of nonessential parts. larded with such conventional guns, a 
Hackney deep drawn seamless parts provide maximum strength with their records are not indicated : 
minimum weight, resist both internal and external pressures. im 
rhe Red side also continues to deny 
Consult with Pressed Steel Tank Engineers the existence of any Soviet rocket- 
launching sites on the soil of the so- 
The Hackney Method may be the answer to some of your stubborn called “people’s democracies” west of . 
production problems. Let us know what you want to do. A simple Russia’s borders. Yet, reports a traveler 
sketch will be helpful. Since we work in steel, stainless steel, nickel, recently returned from Poland, the : 
aluminum, magnesium, copper and alloys, add a note about the presence of a large Soviet military mis  * 
metals you have in mind. Our engineers will have some practical sion in Warsaw is commonly explained | é 
ideas to send you. Write: by Poles in these words: “The Russians 
are building rocket bases.” 
Pressed Steel Tank Company The traveler adds the paradoxical 
Manufacturer of Hockney Products observation that, hating the Russians | 2 
. : as the Poles do, the Poles nevertheless 
1468 South 66th Street, Milwaukee 14, Wisconsin welcome Russian rocket bases on their . 
Branch offices in principal cities soil. For the Poles hate the Germans 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS | even more than they hate the Russians | 
n 
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In their view, the Soviet rocket bases 
will defend Poland in case of attack. 


Everywhere in the Soviet dominated 
belt of Eastern and Southern Europe, 
Communist governments keep on de- 
claring that they have no rocket bases 
on their soil, but that they would in- 
stall them should Western powers build 
such bases in Western and Central 
Europe. The latest “satellite” to make 
this announcement is Albania. 

Should Italy allow the U.S. to install 
its rocket bases on Italian soil, this 
would constitute a breach of the Italian- 
Albanian peace treaty, and the Red 
government of Albania would then 
erect rocket bases on its territory. Such 
is the warning issued by the Communist 
government at Tirana in a formal note 
to the Rome government—on orders 
from Moscow, of course. 


From the moment of its initial 
orbiting on May 15 and up to July !, 
Sputnik Ill covered “more than one 
half of the distance between the Earth 
and Mars, when they are farthest 
apart.” So stated Professor B. V. Ku- 
karkin, vice-president of the Astronom- 
ical Council of the Soviet Academy of 
Sciences. He also related that Sputnik 
Ill became first visible from Soviet ter- 
ritory on June 13, or nearly one month 
after its launching. 

From June 13 to June 30, inclusive, 
Soviet watchers noted 147 passings of 
the carrier rocket and 90 passings of 
Sputnik Ill itself. Best observations 
were made by astronomers and lay- 
watchers in Moscow, Smolensk, Cher- 
novtsy, Kharkov, and (in Eastern Si- 
beria) at Komsomolsk-on-Amur and 
Blagoveshchensk. In all, 80 stations in 
the USSR and nearly 30 stations out- 
side the USSR participated in the ob- 
servations and reports on Sputnik II. 

Visual observations showed that 
both Sputnik II and its carrier rocket 
changed their brightness considerably 
while in flight. At its most brilliant, 
the rocket was brighter than any star 
and could be likened only to Jupiter. 
At such moments Sputnik Il was as 
visible as a star of the Great Bear 
(Ursa Major) 


“We are on the eve of solving the 
mystery of the Tungus Meteorite,” V. 
Lutsky, a lecturer at the Moscow Plan- 
elarium, announced in IzvestTia. This 
summer, a new expedition of the Soviet 
Academy af Sciences is working in 
East Siberia, investigating the puzzle 
of the famous Tungus Meteorite which 
Struck the area of the Podkamennaya 
Tunguska River 50 years ago, laying 
waste a huge expanse of forest but 
leaving hardly any vestiges of its own 
body. The findings of the current ex- 
pedition are awaited with interest 
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®*A Soviet general declares that 
“apparently the mastery of the process 
of guided thermonuclear reaction will 
bring us closest to the solution of the 
problem of the most economical (as re- 
gards weight) source of energy” for 
future space flights. 

Maj. Gen. T. M. Melkumovy, writ- 
ing in VESTNIK VOZDUSHNOGO FLOTA, 
the monthly journal of the Soviet Air 
Force, is a doctor of the technical sci- 
ences and a professor of astronautics. 

He also mentions the suggestion that 
trajectories of future interplanetary 
flights should be studied with special 
attention to the problem of “a mini- 
mum expenditure of energy for such 
flights.” 

He discusses the orbit of Mars, and 
dwells on the problem of changing suc- 
cessfully from the Earth’s orbit to the 
orbit of Mars. He said this is a most 
vital point in establishing the flight's 
trajectory to Mars, particularly as per- 
taining to a minimum energy expendi- 
ture for such a space flight. 


® Level lunar areas possibly exist, 
declares Prof. N. Barabashov, the well- 
known Soviet astrophysicist and chair- 
man of the Planetary Committee of the 
Astronomic Council of the Soviet 
Academy of Sciences. 

The latest study of the moon’s sur- 
face by Soviet savants demonstrates 
that a considerable part of the lunar 
landscape is covered with a layer of 
vulcanic ashes and the products of the 
melting of the moon’s ores. This is the 
result of the meteorite “showers” so 
frequently falling on the moon. As they 
fall, the meteorites become red-hot and 
melt, simultaneously causing the outer 
layer of the ores to melt, 

Certain parts of the moon's sur- 
face are apparently covered with large 
lumps of ores split open under the im- 
pact of the sharp changes in the moon's 
temperatures, from 120 Celsius degrees 
of heat in daytime to 200 Celsius de- 
grees of cold at night. 

Prof. Barabashov’s statement was 
made in connection with a special ses- 
sion on the physical conditions of the 
moon and other celestial bodies, held 
recently in the Soviet Ukraine by the 
Academy’s Astronomic Council. Astron- 
omers, astrophysicists, and astrobotan- 
ists from all over the Soviet Union were 
in attendance. 


*“Sputniks and Chemistry,” an 
article in SOVETSKAYA AVIATSIA, quotes 
Prof. I. P. Losev as saying that the 
latest Soviet chemical research played 
an important role in the successful 
launching of the three Sputniks. 

Prof. Losev, who is doctor of the 
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DISCONNECT! 


Double certainty of positive 
electrical disconnecting is provided 
by the selectively fired, two-charge 

design of this example from 

the line of Beckman & Whitley 
electrical disconnects. Shown 
assembled at right, this device can 
be provided with alternative 
primers as shown in the center. 
Shear pins hold the unaltered 
electrical connector assembly 
rigidly together until either or both 
primers are fired. Ideal for 
umbilical connections or other 
applications where guillotine 
choppers are not applicable. 
Perhaps these would help 

on your project. 


SFRACTURING * ? 


Frangible bolts from the Beckman 

& Whitley line combine the optimum 
in dependability and convenience for 
separating structures by electrical 
signal. Made to specifications, these 
bolts are internally threaded to 
receive the pre-wired charge which 
then attaches by standard connector 
to the missile circuitry provided. 
We'd like to help with your needs. 
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Same basic mechanism serves, 
right, as a detonator-safe 
primacord initiator, having a 
lanyard-operated safety pin; or, 
by the substitution of an explosive 
charge, bottom left, unit becomes 
a destructor. Two separate 
channels for top reliability, 
mechanism so designed that re- 
insertion of safety pin reverses 
unit from “arm"™ to “safe” position. 
If these sound too simple, we can 
show you some complicated ones. 


Pre-packaged explosive power units provide higher reliability and 
greater power for a given weight and volume of space than any 
other actuation method. Some of the many other applications to 
valving, ejecting, fracturing, etc. may be interesting to you. Just ask us. 


Beckman # Whitley INC., 


San Carlos 16 
California 
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chemical sciences and president of the 
Mendeleyev Chemical Society, declares 
that the Sputniks are well guarded from 
meteorite blows due to “Soviet-made 
plastics which are as strong as military 
tank armor, yet weigh lighter than 
wood.” 

He adds that the rocket carrying 
Sputnik Ill also owed its triumph to 
Soviet chemistry. “The rocket’s heart— 
the engine—works at temperatures that 
can be endured only by special heat- 
resisting alloys and metal-ceramics. 
These alloys have been evolved by our 


science of chemistry.” 

Dr. Losev concludes by praising 
Russian chemists for the rocket’s fuel, 
“which requires special care, and which, 
too, has been produced by the toil of 
our chemists.” 


* From Sputniks to space flight: 
“Our Sputniks prove the feasibility of 
interplanetary journeys,” declared Prof. 
V. Fedynsky at a Moscow meeting of 
the Society for Dissemination of Po- 
litical and Scientific Knowledge. Mos- 
cow TRUD reports that the professor’s 
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speech “was met with great interest.” 


© “In Sputnik HI, a man can find 
enough place for himself, but it is stil] 
too early to speak of launching a 
Sputnik with a man in it,” Acad- 
emician Leonid Sedov. 

He points out that the main diffi- 
culty of sending a man up in a Sputnik 
is not in the “danger of biological char- 
acter,” but in the problem of re-entry 
In the same statement, Sedov predicts 
that flight to Mars will become. an 
actuality “within the next 20 years.” 


Says 


* “Why must one fly into Cosmos?” 
This is a headline in KOMSOMOLSKAYA 
PRAVDA, citing a letter from a Soviet 
reader who does not understand why 
all the fuss is made about the conquest 
of outer space. 

“What is the pressing need for all 
those expenditures of money and ma- 
terials and perhaps even of human lives 
for the sake of such conquests?” he 
asks. He goes on to that he can 
understand the self-sacrificing heroism 
of physicians who experiment new vac- 
cines on themselves; also the military 
courage of Soviet officers and soldiers; 
but “the meaning of conquering inter- 
planetary space is incomprehensible to 
me.” 

The editor of KOMSOMOLSKAYA 
PRAVDA was shocked. He asked Prof 
V. Dobronravov, an outstanding Soviet 
astrophysicist, to explain the reasons 
for man’s wish to conquer outer space 
The scientist answered in a lengthy 
article citing a number of valid reasons, 


Say 


* To encourage and satisfy the pop- 
ular Soviet interest in Sputniks and 
planets, ten “people’s observatories” are 
being planned and built by Moscow 
municipal and regional authorities in 
parks and other public places 

Four of these observatories will be 
opened in July, and the rest will be 
opened later. Each observatory, built 
of brick in a cylindrical form, will be 
one-and-a-half stories high. Telescopes, 
available for amateur’s use, have al- 
ready been received from East Ger- 
many, where they were manufactured 
especially for this purpose. Not only 
observation, but also the photography 


of planets, will be available to the 
amateur Muscovite. 
* Nearly 900 non-Soviet astron- 


omers are expected in Moscow at the 
10th International Astronomic Con- 
gress in August. Two symposiums are 
scheduled; one on the problem of the 
Earth’s rotation, the other on the spec- 
tral problem and the question of evolu- 
tion of stars. 
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Results of the study of the sun’s 
flares; the problem of the formation of 
chemical elements in stars; and astro- 
nomic observations with the aid of satel- 
lites, balloons, and rockets will also be 
discussed. 


* “Today solar batteries on Sputnik 
Ill work together with silver-zinc ac- 
cumulators,” writes D. Bilenkin in 
KOMSOMOLSKAYA PRAVDA. “But on 
some future Sputnik solar batteries will 
be the only source.” 


* Col. B. Aleksandroy writes in his | 


article “The Military Air Force of the 
U.S. in Europe”, published in Sovert- 
SKAYA AVIATSIA: “Striving to achieve 
a Maximum strengthening of air group- 
ing in Europe, the U.S. military author- 
ities have moved three groups of TM- 
61 Matador guided plane-missiles into 
W. Germany. The launching sites of 
these plane-missiles, which have a range 
of nearly 1,000 kilometers, are placed 
in immediate proximity to the frontiers 
of socialist countries.” 


*In order not to “upset” West 
German public opinion, the Bonn gov- 
ernment has sent the “guided rocket 
Matador” to the deserts of Libya in 
North Africa, instead of shipping them 
from the U.S. to W. Germany. 

German soldiers will be trained to 
handle the Matador on North African 
sands. This “revelation” is made in the 
Moscow Izvestia, which in a special 
article, protests against the American, 
W. German, and French action in 
“turning Africa into an atomic and 
rocket launching site.” 

The Soviet newspaper charges that 
the Bonn government caused the Mata- 
dors to be sent to North Africa instead 
of W. Germany “on advice from Wash- 
ington.” 


* A large model of Sputnik III, ex- 
hibited in the pavilion of the Academy 
of Sciences at the Industrial Exposition 
in Moscow, has attracted general at- 
tention. 


*In the anti-religious campaign 
currently being stepped-up by the Soviet 
government, the Communist party's 
official organ PARTIYNAYA ZHIZN recom- 
mends to its propagandists of atheism 
that they use the successful launching 
of the three Sputniks as proof enough 
that “there is no God.” 


* Mystic believers in Western 
Europe have already chosen a special | 
patron saint for interplanetary trips of 
the future. 

According to a Moscow journalist 


i 
| 
| 
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*... and over 50% of the rejects were salvaged. 





This outstanding production story is another good example of why 
so many manufacturers now say to Fansteel: 


... “determine the right metal for our job 


. . make the metal 
.. and fabricate the parts to our specifications.” 
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bined consulting services of Fansteel met- dimensions 

allurgists and our production engineers 11. Roll threaded to a class 3 fit 

12. Faced to final length 
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of your component parts. Get the com- 


—the men who know how to make the 


metal as well as machine and fabricate it. 14. Deburred 
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BALLISTIC MISSILE EARLY WARNING SYSTEM 
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in KOMSOMOLSKAYA PRAVDA, the saint . 
is “Joseph Cupertino, canonized in b 
1767. He was a Franciscan monk who . 
was reputed to possess the miraculous P 
faculty of flying from the church doors 
to the altar and back.” 
tl 
*® Nearly 400 projects of an obelisk | P 
to commemorate Sputnik I have been s 
submitted in the contest sponsored by . 
the Soviet government, Cash prizes are = 
given for the best presentations. Not ¥ 
only sculptors, but engineers and archi- ul 
tects are among the contestants Me 
More than 360 of the submitted » 
models are now being shown in the 
Central Exhibition Hall in Moscow . 
The winning monument will be erected " 
in the Lenin Hills of Moscow, near the a 
skyscraper building of the University I 
of Moscow ss 
d 
© A monument to Konstantin Tsiol- . 
kovsky, the Soviet rocket pioneer, was | s 
recently unveiled in Kaluga, central | "™ 
Russia—for many years the residence | 5 
and research site of the famous Russian | 
astrophysicist 
A silvery rocket model, 19 meters . 
high, is the background for Tsiolkov- } on 
sky’s bronze figure. The granite pedestal | I 
bears the inscription, “K. E. Tsiolkov- | S| 
sky. 1857-1935,” and the following an 
quotation from his writings: | Ic 
“Mankind will not remain on Earth | 
forever, but in its quest of light and . 
space will at first timidly penetrate be- - 
yond the confines of the atmosphere, tt 
and later will conquer for itself all of “ 
the space near the sun.” st 
oO 
® The recent decrease in the out 
put of higher degrees of Soviet learn 
ing alarms the Moscow ministry of tt 
higher education 
The Ministry published _ figures A 
which show that, whereas in 1955 some 0 
11,800 diplomas of the candidate of nm 
sciences were issued in the Soviet | ul 
Union; in 1956 only 7,800 such diplo ny 
mas were earned; and in 1957 the num li 
ber was catastrophically low—a mere n 
3,500 P 
Of the 240,000 Soviet scientists, 
one-half are on the teaching staffs of P 
Russia’s universities and institutes, Of a 
this one-half, only a mere 43% have al 
their learned degrees of doctors and h 
candidates of the sciences—an_ inex- 0) 
cusably small ratio in the opinion of P 
Soviet leaders In 
la 
® U.S. devices of “long-range radars” ol 
are described in a recent issue of re 
KRASNAYA ZveEzDA (The Red Star), Si 
the central organ of the Soviet armed 
forces, on the basis of material ap- 
pearing in m/r. Our magazine is quoted re 
missiles and rockets, July 28, 1958 m 
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in the Moscow publication explicitly 
by name. An illustration, accompany- 
ing the Soviet article, is taken from 
our pages. 


* “We are not inclined to deprecate 
the scientific genius of the American 
people,” G. Rassadin writes in Sovet- 


SKAYA AVIATSIA. “It isn’t such a mis- 
fortune for them that they lag in 
satellite launching.” But, the Moscow 


writer goes on, those “aggressors” in 
the Pentagon shouldn't try to create 
weapons aimed at the shooting down 
of Russia’s Sputniks. 


Nor should the Pentagon dream 
about “the establishment of American 
military bases on the Moon,” which, 


as everyone knows, is “a peaceful and 
lyrical celestial body.” Comrade Ras- 
sadin also recommends that “the liqui- 
dation of American military 
other peoples’ territories of the Earth” 
should have been the and “most 
realistic reaction to orbiting of 
Sputnik U1.” 


bases on 


best 
the 


*“A space ship at any time,” an- 
nounce two Soviet of aero- 
nautics and astronautics in IZVESTIA. 
The pair are A. Ilyushin and V. Len- 
sky, who declare that the new Soviet 
rocket designs and fuels will soon al- 
low Russia to launch cosmic ships. 

They write: “Our rocketry is cap- 
able at any time of overcoming the 
second cosmic barrier by adding to 
the speed of the original rocket, which 
was 18,000 miles an hour, one more 
stage which would produce a speed of 
25,000 miles an hour.” 


scientists 


over 


* Rockets haven't displaced conven- 
tional aircraft as a weapon. So writes 
Colonel A. Lapenin in SOVETSKAYA 
AVIATSIA, stating: “The logical process 
of the qualitative development of 
modern means of the air attack, par- 
ticularly of ICBMs and IRBMs, does 
not at all mean that aviation has out- 
lived its usefulness, and that in the very 
near future it will be completely re- 
placed by rockets.” 

He points out that the arming of jet 
planes, both bombers and fighters, with 
air-to-ground and air-to-air missiles, 
also with atomic- and hydrogen-war- 
head bombs, only strengthens the role 
of military aviation rather than dis- 
place it. “Piloted planes will be needed 
in modern Col. Lapenin main- 
tains, for in certain tasks in the warfare 
of today and tomorrow 
rected actions of a pilot” will be neces- 
sary 


war,” 


“reason-di- 


* A special military planetarium has 
recently been opened in Moscow, in 
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troducing Soviet officers and soldiers 
to the space age. The planetarium is 
established at the Frunze Central 
House of the Soviet Army, with the 
aid of telescopes and other equipment. 

Titles of lectures delivered to Red 


troop detachments brought to the 
planetarium are: “Flights into Outer 
Space,” “About the Sputniks,” “The 


Modern Concept of the Universe,” and 
“What is Happening on the Sun?” A 
tower for visual observation of satel- 
lites is being erected next to the plane- 
tarium. 


® Soviet writers can imagine future 
Venus 


flights to with an abundance 
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section of 


Turboprops. 


time. How can we help you? 


of detail on the construction and per- 
formance of the Red interplanetary 
ship making the flight. They can visual- 
ize “cosmic landscapes” en-route to 
and from Venus. They can graphically 
describe the climate, flora, and fauna 
of Venus. 

But they cannot create stories of 
the lives—of the day-to-day doings and 
characteristics—of the Communist as- 
tronauts of the future. There is hardly 
a detail in the writings of present-day 
Soviet science-fictioneers pertaining to 
the structure of the _ interplanetary 
Communist society of the future. Such 
is the latest charge advanced by the 
Moscow government against its own 
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the Delavan experience 
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tors for engines powering Liquid Propellant 
Rockets, Ramjets, Pulsejets, Turbojets and 


And remember, Delavan has the most com- 
plete facilities anywhere for testing and 
producing these injectors once they've re- 
ceived your approval. Highly trained man- 
ufacturing personnel accustomed to work 
ing to the highest standards translate the 
most difficult designs into production mod- 
els and deliver the quantities you'll need on 
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components. 
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Modular design permits installation or replace- 
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science-fiction writers. 

The complaint was voiced by 
Khrushchev’s officials at the All-Rus- 
sian Conference on Adventure and 
Fantastic Scientific Literature. No hint 
of Communism can be _ found in 
tales written by science writers, laments 
Vladimir Dmitrievsky in IzvesTIa. 

“Apparently, the time of action is 
Communism,” he notes about the mod- 
ern Soviet tales of the future. “For only 
a Communist society, finally uniting all 
mankind, will be capable of achieving 
those things of which these writers tell 
us. Well, then, do tell us about the 
future of our Earth, friends, do tell 
us about Communism! Otherwise 
the writer of fantasy will not be able to 
crawl out of his shell of scientific and 
technical hypotheses, will not fling 
apart the doors of the future before 
the reader.” 

Could it be that Soviet writers can- 
not and will not write of this inter- 
planetary Communism of the future 
because they believe in interplanetary 
flights, but do not believe in Commu 
nism? A heretical thought, comrades. 
but most likely a true one nevertheless 


* How strong is the Soviet Aca- 
demy? The latest statistics of the Soviet 
Academy of Sciences, released by the 
Moscow government, show that the top 
body of Russian learning has a net- 
work of 75 major scientific-research 
Institutes, not counting a tremendous 
number of lesser Institutes within the 
Academy's 12 “filials.” 

In addition to the central Academy 
in Moscow, provincial capitals of the 
Soviet Union have 13 Academies of 
Sciences of their own. There are also 
many special, separate Academies for 
various industries. The central Academy 
in Moscow has 167 full-fledged aca- 
demicians and 361 corresponding mem- 
bers (a lesser category). 


**“To predict today the future of 
astronautics is a dangerous thing,” Pro- 
fessor Anatoly Blagonravov said to the 
young people of the Soviet Union on 
the occasion of the recent Youth Day 
in his country. “The pace of space con- 
quest is so fast, that, tomorrow, the 
boldest prognosis may become a mere 
commentary on the events of yester- 
day.” 

Stull, the Soviet astrophysicist was 
“certain that some of you will have 
the luck of walking on the edges of 
lunar craters with hammers of geolog- 
ical exploration in your hands; and 
of compiling the map of the continents 
of Venus; also of describing the flora 
and fauna of Mars.” 
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ARMY’S HAWK MISSILE is launched from mobile platform by fast-moving 
land forces. Raytheon engineers working on prime contract developed the 
design that makes possible missile’s extremely low-altitude capabilities 


Where is your future 
in Missile Engineering? 


It’s your move. Your experience as a specialist in aeronautical 
design work qualifies you for good positions with a number 
of capable organizations. But somewhere is that special situ- 
ation that will lead to the rewarding future you want. 


Before you make your next move, you’ll want to take a long 
careful look at the leading companies in missiles and where 
they are heading. Your company list will include Raytheon 
—now prime contractor for the Army Hawk and Navy Spar- 
row III, with continually expanding development programs 
that need the talents of capable men in: 


STRUCTURES: Stress analysis + Structural design +» Dynamic analy- 
sis + Static testing « Weight analysis 


AERODYNAMICS (Missile): Stability and Control + Air loads 
Performance 


WIND TUNNEL TESTING - AERODYNAMIC HEATING 
ROCKET ENGINEERING (Solid) 


For interview in Bedford, Mass., please write, wire, or phone 
collect to CRestview 4-7100. Ask for R. W. McCarthy. 


RAYTHEON MANUFACTURING COMPANY 


MISS/LE SYSTEMS 
D/V/S/ON 


>> - 


BEDFORD, MASS. 
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Excellence in Electronics 
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Sidereal Rate Turntable 
Measures Gyroscopic Drift 


A sidereal rate test turntable to 
measure error or drift of gyroscopic 
and inertial equipment is available from 
J. W. Fecter Inc., subsidiary of Amer- 
ican Optical Co. 

The unit, claimed by the company 
to be “the most accurate in production 
today,” is a positively driven, equatori- 
ally mounted platform which rotates at 
exact pre-set rates equal to the earth’s 
rotation or at multiples of the earth’s 


rate in either direction. With the effect 
of the earth’s rotation effectively nul- 
lified, the equipmnt under test is 
isolated in inertial space. Its perform- 
ance under known drift rates can be 
evaluated. With a 360 degree rotational 
cycle, position to an accuracy of plus 
or minus 3 seconds of arc is main- 
tained. 

The drive system is housed in the 
table’s pedestal and incorporates a hys- 
teresis synchronous motor couple with 
precision reduction gears. 

Circle No. 248 on Subscriber Service Card. 
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Yit -wolld PERFORMANCE 


Huck pioneered the development of 
high strength—low weight fasteners 
for the aircraft industry. Huck’'s 
vigorous research and development 
program keeps these fasteners 
abreast of today's fast changing 
requirements. 


Huck produces a complete line of 
aircraft fasteners in aluminum or 
steel for blind or two side applica- 
tion. There is a style to meet any 
aircraft requirement . . . high shear 
or tensile strength, sealing, hole 
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filling, pull together or vibration 
proof . .. available in flush or 
protruding heads and with positive 
mechanical lock. 


HUCKBOLT FASTENERS are 
available in all desirable 
“exotic metals” for unusual 
strength at elevated tem- 
peratures. Samples available 
for engineering evaluation. 


Your inquiries are invited. 


Overload Clutches 
Protect Against Damage 


Mechanical overload clutches de- 
signed to protect assembly machinery 
against damage have been brought out 
in a new line of “Safe Torque” clutches 
by Scully-Jones and Co., Chicago. 

Iwo standard ratings of precise 
torque control clutches are currently 
available: to 84 in. Ib., and 48 to 120 


in. Ib. Other models have been de- 
veloped up to 800 Ib. ft 
Iwo general lines of clutches are 


included in the Scully-Jones line: a one- 
shot type and a continuous overriding 
type. Torque setting of the clutches can 
be sealed against unauthorized tamper- 
ing, if desired. One-shot clutches may 
be re-engaged in several ways—by re- 
versing the rotation of the drive shaft, 
by axial movement, or other means. 
Continuous overriding clutches are used 
on slow-running applications such as 
hand-tightening of fasteners. 
Circle No. 249 on Subscriber Service Card. 


Shaft-Angle Encoder 
Has Built-in Alignment 


A new Dychroverter which can 
meet the structural and operational re- 
quirements of 13-digit shaft-angle en- 
coding contains a built-in alignment 
cell for establishing optical-mechanical 
concentricity precise to 110 parts per 
million. 

Designed and built by Dychro 
Corp., accuracy of shaft-angle indica- 
tion can be held to better than xx 2.5 
minutes of arc. At 366 rpm, the prob- 
ability of a 1-bit error, representing 
only a £1.3 minute maximum angular 
error, is 0.75. Readout is possible up 
to a maximum reading rate of one hun- 
dred complete digital words per second. 
Dychroverter can encode the angular 
position of high-speed rotating shafts 
without use of brushes or moving con- 
tacts. 

Ihe instruments are useful as the 
feedback element in digital shaft posi- 
tioning servomechanisms, to couple ro- 
tating analog devices into digital com- 
puters and for converting two-speed 
analog shaft data into a single, linear, 
digital word for data processing 

Circle No. 250 on Subscriber Service Card. 


Practical Inductance 
Limits Available 


Magnetics Inc. has introduced guar- 
anteed practical inductance limits for 
regular and temperature stabilized per- 
malloy powder cores. 

According to the company, the tem- 
perature-stabilized permalloy powder 
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ity, eliminate difficult compensation 
problems. 

The new inductance limits are guar- 
anteed for all permalloy cores, whether 
stabilized or not, and are available in 
7 sizes. The “D” range powder cores 
have a total inductance change of less 
than .2% between 30°F and 130°F. 
Card. 


Circle No. 251 on Subscriber Service 


Atlanta, Inc. Offers 
New Range Towers 


A new series of model range towers 
for supporting and positioning anten- 
nas, reflectors and scale model air- 
frames is available from Atlanta, Inc. 

Built entirely of low dielectric con- 
stant materials above the base unit, re- 
flectivity or radiation pattern measure- 
ments can be made under simulated 
free space conditions. 

The company listed other features 
as variable speed drive and dual syn- 
chro position information for both axes, 
optional height of 8 and 16 feet by use 
of an 8-foot extension section and a 
load capacity of 200 pounds. 

Circle Ne. 252 on Subscriber Service Card. 


Servo Motor Gear Heads 
Have Close Tolerances 


A new line of servo motor gear 
heads, said to be adaptable to any make 
of motor, has been announced by the 
Instrument Division of Thomas A. Edi- 
son Industries. 

The announcement said that the 
heads are available in any ratio be- 
tween 1%, and that the gears have a 
backlash of only 30 min. maximum, 
measured at the output shaft with maxi- 
mum running torque applied as a re- 
versing load. Closer tolerances are said 
to be possible, on special order. 

The great precision is said to be a 
result of spacing gear clusters between 
separate gear plates, and the use of 
bronze gears and stainless steel pinions 
splined to their shafts for added 
strength. 

Circle No. 241 on Subscriber Service Cerd. 


Bobbinless Resistors 
For Missile Applications 


Packaged in two case styles—R-2 
and R-5—a lime of bobbinless precision 
wire-wound resistors is now available 
from General Transistor Co. of Ja- 
maica, New York City. 

The units are claimed to be ideally 
suited for printed circuit boards, and 
subminiature assemblies for airborne 
and missile applications. 

According to the company, principal 
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THE AN MPS-26:-RADAR (C-BAND) 
SEARCH ACQUISITION AND-PRECISION 
TRACKING RADAR SYSTEM. = >» 2 -by £4, 
NOW TO BE USED-FOR 
MISSILE RANGE 4NSTRUMENTATION 
BY THE NAVY, BUREAU~OF\AERONAUTICS 
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Outputs are digital and analog providing 


space 


position of missiles and high speed aircraft. 





High power capability for ex- 





treme range perform- 
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...CEC’s 5-122 Recording Oscillograph | 


permanently records 26 channels of data simultaneously (plus 2 reference traces) on filmor paper | ° 





te 
CEC’S 5-122 IS BUILT TO TAKE IT—tosurpass the endurance MASTER TIMING UNIT supplies : 
of ordinary instrumentation. Compare this combination of timing pulses to the 5-122. Can ‘ 
environmental operating specifications with any oscillograph control up to 10 oscillographs : 
made: Temperature range from —65° to +250°F at alti- and may be remotely located. . 
tudes to 120,000 feet ... Will withstand a steady accelera- | 
tion of 15 G’s along any of its three major axes without h 
interruption or deterioration of its performance . . . Oper- CONTROL UNIT contains all con- 





trols for operation of oscillograph. 


ates in salt-sea and dust-laden atmospheres and in a relative 
Is also ideal for remote operation H 


humidity up to 100% at + 122°F...Explosion-proof certi- 
fication... Built-in vibration isolators provide firm protective 
support and eliminate the need for external shockmounts. HIGH-TEMPERATURE GALVANOMETERS 


. CEC High-Temperature Galvanometers 
CRASH-RESISTANT MAGAZINE. The all-important record of a neepeane Celvancmetes 


= 4 
nici 









- - : guarantee high sensitivity and accuracy in M 
test results is always secure in the 5-122’s record magazine. ES i 50°F f ; 

Thi eal oe / Pp ube oe ambient temperatures to 2: or ex- A 
is crash-resistant unit is engineered to withstand the same suiiel metieds Wield and meomneticel 
ab + i : : vig mer 7 ended periods. uld and magnetically | iz 
abuses as the oscillograph plus a shock of 200 G’s for 4/2 Gale ieme, Gaver frecmnesion train © “ 
milliseconds ampe ypes cover requencies [re m ca 

- to 3000 cps. Write for Bulletin CEC ar 

NOTHING SACRIFICED FOR ENVIRONMENTAL SPECIFICA- 1528-X17. 
TIONS — Standard features of the 5-122 include a writing Sif 
speed of more than 12,000 ips... jump-speed selector. . . al 
flash timing:... 12 record speeds from 0.047 to 96 ips... . th 
automatic record identification ...and provision for syn- Consolidated Si 
chronous operation with an over-all data acquisition system. th 
The 5-122 weighs only 80 Ibs. fully loaded and is 11” wide, H | tre 
8” high, 1812” long. Electrodynamics . 
300 North Sierra Madre Villa, Pasadena, California ph 

For complete details, contact your nearest CEC sales 

and service office or write for Bulletin CEC 1585-X11. OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD of 
in 
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features of the instruments include: 
welded case construction to insure 
hermetic seal; welded terminations 
to eliminate noise; bobbinless construc- 
tion which eliminates strain and stress 
on wire under extreme environmental 
conditions. 
Circle No. 242 on Subscriber Service Card. 





Holding Fixture Designed 
For High-Speed Production 


A dual-chucking, cylinder-operated 
holding fixture, said to be designed for 
use on high-output production opera- 
tions, is now available from S-P Man- 
ufacturing Corp. 

The fixture is designed to be used 
individually or in groups on a rotating 
work table, to provide simultaneous 
chucking of two identical parts. The 
fixture provides clamping jaws set at a 
45 deg. angle so that both horizontal 
and vertical machining can be done 
without rechucking. 

Circle No. 243 on Subscriber Servce Card. 


Primary Battery Operates 
at —100° for Cold Work 


Named the Yardley Arctic, a pri- 
mary battery that is said to operate at 
-100°F has been developed by Yardney 
Electric Corp. 

According to company announce- 
ments, the product is the first unit that 
can supply appreciable currents at 
temperatures below —65°F. The cell, 
which is non-aqueous, employs calcium 
for the negative plate, silver chloride 
for the positive plate, and an electrolyte 
with acetonitrile solvent. The unit is 
hermetically sealed and is expected to 
have an indefinite shelf life. 

Circle No. 244 on Subscriber Service Card. 


High-Performance Torquer 
for Stabilized Platforms 


A new high-performance Torquer, 
Model ARTQ-1, has been developed by 
Aeroflex Corp. to actuate large stabil- 
ized platforms mounting heavy aerial 
cameras, infra-red devices and radar 
antennas. 

The Company says that a new de- 
sign and new manufacturing techniques 
allow fabrication at low cost, while at 
the same time reducing the weight and 
size of the torquer. It is also claimed 
that the design makes possible ex- 
tremely smooth motion and eliminates 
radio noise, sparking, wear and ex- 
plosion hazards. 

The machine is said to be capable 
of high-altitude continuous performance 
in ambient temperatures of 130 
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BEECH /73 
JET MENTOR 


World's La 
Manutacturer 
“Small Gas 


As the pioneer American builder of small gas 
turbines, Continental Aviation and Engi- 
neering Corporation occupies a unique 

osition in this relatively new field of power. 

ot only is it the largest producer of engines 
of this type and size; it is also the most 
thoroughly qualified by experience, and the 
most completely equipped. Those having 
present or prospective need for gas turbine 
power—for applications on land, at sea, or 
in the air—are invited to lay their problems 
before C. A. E. engineers. 
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‘of 
Turbines 





MODEL /J69-¥9 










TEMCO TT-1 








MODEL J69-T-19A 








MODEL 141 
AIR COMPRESSOR 
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CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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from research, design, development and manvfacturing 


trom PROPELLEX 


A NEW 

SOURCE OF 
FLIGHT TESTED 
COMPONENTS 










solid propellant rocket motors 


| i.) | 4 
emergency landing gear actuators 


explosive bolts, frangible studs 


® PROPELLEN 
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Whatever you need in the way of 
propellants, explosives and cartridge 
actuated devices, Propellex can 
deliver in a minimum of time at a 
minimum of cost. 












—++—PROPHLLDX a 
i s CHEMICAL CORPORATION 
' 


P. O. BOX 187 « EOWARDSVILLE, ILLINOIS 
PHONE EOWARDSVILLE 3400 


serving as prime contractor to the 
U. S. Government and to the nation’s 
aircraft and missile manufacturers. 


Write today for 
free booklet 
describing our 
facilities, ‘This 
is Propeliex"’. 









Engineers and scientists with vision and =e | 
are invited to investigate the opportunities a 
Propeliex. 
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Hofman 3000 Gallon Trailer 


Built to A.S.M.E. and 1.C.C. specifications in sizes from 
500 to 3500 gallons. Efficient performance is shown 
in this Hofman powder in vacuum insulated equipment. 
Standard features include: bottom fill and discharge 
line, top fill line, liquid level gauge, vacuum valve and 
filter, thermocouple vacuum gauge, pressure gauge, 
A.S.M.E. code stamped inner vesseis, quick pressure 
build-up system, extended stem valves on liquid lines, 
ending with Hofman quick couplings. 
















Hofman 500 Gallon Truck 


Send for our new 16 page catalog LOW TEMPERATURE APPARATUS 


Laboratories, Inc. 
Dept. D, 5 Evans Terminal, Hillside, N. J. 


WESTERN 


BLAIR-MARTIN CO., INC. 1010 Fair Oaks, So. Pasadena, California (Calif., Ariz, N. M.) 
AGENTS 


THE DARLING CO., P. O. Box 277, Wheatridge, Colorado (Colorado, Wyoming, Utah, Nevada) 
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centigrade, and develops torques up to 
15-in. Ib. at a torquer weight of 6 Ib 
for the camera application. 


Circle No. 245 on Subscriber Service Card. 


In-Line Flow Regulator 
Pressure Compensated 


A new in-line pressure-compensated 
adjustable flow regulator is now avail- 
able from Fluid Power Accessories 

Changes in flow accom- 
plished by rotation of the valve sleeve 
According to the company’s announce- 
ment, calibrations of the sleeve 
tate repeat flow settings without tedious 
adjustments. A built-in check valve pro- 
vides for free flow in the non-compen- 
sated direction. The valves 
able in one-quarter, three-eighths and 
one-half inch pipe sizes, for flow rates 
to 5, 10 and 18 gpm. Maximum operat- 
ing pressure is 3,000 psi. 

Circle No. 246 on Subscriber Service Card 
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Low Voltage “Strings” 
For Precision Instruments 


A new line of Zener reference 
“strings” designed specifically for an 
extremely low amount of voltage 


change over a wide temperature range 
has been introduced by the Semicon- 
ductor Division, Hoffman Electronics 
Corp., Evanston, Illinois. 

The “strings” were designed for ap- 
plications where voltage output and 
temperature coefficient requirements are 
not compatible with the performance of 
a single Zener diode, such as in the 
precision instrumentation field. 

Typical applications include semi- 
precise regulator circuits, where tem- 
perature stability is of prime consider- 
ation and line or load changes are not 
wide or have been reduced by pre-regu- 
lation; as the input stage in precision 
circuitry employing lower temperature 


coefficient reference elements, and as 
the reference element for feedback 
power supplies where higher voltage 


than a single 1N429 is required from 
the system gain and bias considerations 
in the external circuitry. 


Circle No. 247 on Subscriber Service Card. 


Compact Electronic Timers 
Designed for Military Use 


The A. W. Haydon Co. of Water- 
bury, Conn. manufacturers of standard 
and custom designed electrical and elec- 
tro-mechanical timing devices, has an- 


nounced a new line of Electronic Time 
Delay Relays. 
Some of the main features which 


these timers will offer, that cannot read- 
ily be supplied in electro-mechanical 
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timing devices, will be high temperature 
operation, high vibration, light weight 
and very short time delays. 

A transistorized R.C. time constant 
network is used to establish the time 
delay and eliminate all moving parts 
except the load switching relay. De- 
signed primarily for military applica- 
tions these compact units offer high re- 
liability under extreme conditions of 
temperature, vibration and shock 

Two series are currently offered 
with time delays ranging from 50 milli- 
seconds to 60 seconds. Operating volt- 
age for either type will be 18 to 30 
Volts D.C., although operation on A.C, 
voltages can be offered. 


Circle No. 253 on Subscriber Service Card. 


Ultra-High Temperature 
Absorber Available 


Eccosorb HT, developed by Emer- 
son and Cumings, Inc., is a series of 
broadband microwave absorbers which 
are useful from —70°F. to +1200°F. 
Because of high temperature capability, 
the absorber can be used where high 
power levels are involved. It finds partic- 
ular application for lining metal hous- 
ings used to cap radiating antennas. 
Exact power handling of Eccosorb HT 
is dependent upon the heat transfer 
situation. A typical value is 50 watts 
square inch. 

Eccosorb HT is supplied in the 
form of light weight unicellular foamed 
ceramic bricks. These bricks can be 
stacked on one another to produce a 
self-supporting wall, or they can be 
set into a housing with motar as in a 
masonry practice. Edges of bricks can 
be mitered to allow cylindrical struct- 


ures. Being completely inorganic, Ec- 
cosorb HT will not burn. 
Reflectivity of Eccosorb HT is low 


when measured under free space con- 
ditions. This assures a low VSWR in 
the antenna feed line when the absorber 
is used in a cap application. 

Circle No. 254 on Subscriber 


Service Card. 


Skiatron Offers Line of 
Plug-In Printed Circuits 


A complete line of plug-in printed 
Circuits in modular form, which fully 
meet all applicable JAN specifications, 
has been developed by Skiatron Elec- 
trons & Television Corp. 

The various types bales available in- 
clude: multi-vibrators, high speed binary 
and decimal electronic counters, step- 
ping switches, operational amplifiers, 
Storage devices, for both short and 
long-term applications; pulse-shaping 
Circuits, timing and delay circuits, diode 
logic “AND,” “Or,” and “Nort” circuits 
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ENGINEERS & SCIENTISTS 
SPACE SCIENCES 
WEAPON SYSTEMS 


Aeronutronic Systems, Inc., a subsidiary of Ford 
Motor Company, is expanding military and commer 
cial programs in Glendale and at modern, new facili- 
ties overlooking the Pacific Ocean at Newport Beach, 
California. Outstanding career opportunities for 
qualified scientists and engineers who are U.S. citi- 
zens, and have B.S., M.S. or PhD degrees, are avail 
able in the following fields: 

SPACE SCIENCES — Physics, astronomy, electrical 
or mechanical engineering —to perform research and 
development studies on fire control concepts for 
weapons systems, precision trans-lunar and interplan 
etary trajectories, and to evaluate guidance require 
ments 

WEAPON SYSTEMS — Mechanical, aeronautical, 
civil or chemical engineering — with experience in 
research and development of aerochemistry and pro 
pulsion, astronautics, missile design and analysis, and 
thermodynamics of high speed missiles. 

Qualified applicants are invited to send resumes and 
inquiries to Mr. K. A. Dunn. 


AERONUTRONIC SYSTEMS, INC. 


a subsidiary of Ford Motor Company 


1234 Air Way, Bldg 24, Glendale, California + CHapman 5-665! 


MIM 


COHN WMUX0USS 


COHHINMX0SS 


CHOOSING THE RIGHT ROD FOR THE JOB + 150 
DIFFERENT ALLOYS INDEXED AND THOROUGHLY 
EXPLAINED 


A COMPLETE POCKET-SIZE REFERENCE GUIDE 


INCLUDES: 


Overlays, Paste Alloys, 






Also: money-saving suggestions on 
Cutting, Pre- 


heating, Shims, Flux, Metalworking and 


* TIPS FOR MACHINEABLE AND 


an illustrated chapter on Controlling 


COLOR MATCHING DEPOSITS + RECOMMENDED Heat Input...how to avoid warping, 
AMPERAGES + TORCH SETTINGS AND ELECTRODE embrittlement and distortion. 
eseaecceeooeoeeoeaooeeoooesn -~ 
TECHNIQUES FULLY DIAGRAMMED * NEW WAYS 1 ' 
' 1 
TO CUT DOWN ON WELD METAL WASTE. : : 
t Please send free copy of the 180-page | 
Be | Pmarteew eis. Sorgen geal 
Low Reape , Eutectic” Welding Data Book. ' 
EUTECTIC) ' ' 
WHiDING aliO¥ ' Name ’ 
on ; ' 
Plant, Research Laboratory and World Headquarters City lone State 
EUTECTIC WELDING ALLOYS CORP. ........................ ail 
Circle No. 94 on Subscriber Service Card. 
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AAINC. MODEL 2830 


IRCRAFT MISS- DISTANCE 
MEASURING SYSTEM 


RMAMENTS, INC. 


Cockeysville, Maryland AN/USQ.11 





~ developed by Naval Ordnance Laboratory, Silver Spring, Maryland 
— product-engineered and produced by Aircraft Armaments, Inc, 


FOR TARGET DRONES 





» ‘ nr . 
OUTSTANDING FEATURES: Meets MIL-E-5272A 
5400B, 16400 -- provides data in 2 min, -- 
requires transponder in drone only -- measures 
salvo firings -- determines miss on multiple 
targets. Target equipment (less power supply) TARGET 
under 2 Ibs, Accuracy confirmed by field tests. TRANSPONDER 
A SUBSIDIARY OF UNITED INDUSTRIAL CORP 
Circle No. 95 on Subscriber Service Card. 









with HAWS 
EMERGENCY 
EYE-WASH 
FOUNTAINS 


Chemicals, foreign particles, caustics — al! 
mean DANGER to eyes! Instant relief is vital! HAWS 
Eye-Wash Fountains flood the eyes with controlled 
water streams — soothing, relieving until medical aid 
arrives. Fool-proof operation activates fountain in 
stantly, possibly avoiding permanent injury. HAWS 
Emergency Facilities are also widely used for routine 

y cleansing of eyes as a precautionary measure. Write 
Model 8930 today for illustrated literature on HAWS complete 


Basic eye-wash model; enameled 











line of emergency facilities 


ron bow!, chrome plated brass 
heods. HAWS also offers eye and 
face wash fountains and drench 






showers 


DRINKING FAUCET CO. 


Since 1909 
1443 FOURTH STREET 
BERKELEY 10, CALIFORNIA 
Circle No. 96 on Subscriber Service Card. 
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gating circuits and transmission gates, 
relay and switching circuits, voltage 
regulators, pulse generators, clocks and 
gated oscillators, and analogue to digital 
conversion systems and vice versa 

Although each type of bale per- 
forms a single major function, most 
types include versatile circuits that pro 
vide for ANDing, O Ring, non-critical 
triggering, fast rise time, choice of in 
version, and a wide variation of oper- 
ating parameters 

Special features of the bales are 
printed wiring, conservatively rated 
components, plated-through and eye 
letted holes tube heat sinks, right-angle 
connectors, and rigid board mounting 
frames 

Circle No. 255 on Subscriber Service Card. 


Gate Valve Simplifies 
Propellant Handling 


The handling of hydrogen peroxide 
in the high velocity propellant applica- 
tions is made simpler and safer by a 
gate valve, according to Hamer Valves, 
Inc 

Environmental tests have been con- 
ducted on the valve, subjecting it to 
the various conditions encountered in 
the use of hydrogen peroxide 

It was found that in dealing with 
hydrogen peroxides, rapid decomposi- 
tion, it was advisable to design the 
valve with the seal on one side only 
and to place the seal in the wedge 
Thus, by placing the seal on one side 
only, the possibility of dangerous pres- 
sure building up through decomposition 
in the valve chest is eliminated 

Placing the seal in the wedge sim- 
plifies construction and replacement, 
and eliminates objectionable cavities. In 
the event the seal ring wears out or 
fails, it may be quickly and easily re- 
placed 

The renewal seal is made of Teflon, 
a material that is long-lasting and pos 
sessing strong sealing characteristics for 
hydrogen peroxide, The wedge itself 1s 
micro-finished, with its eating surfaces 
precision-machined to provide an exact- 
ing metal-to-metal fit. The seat is in- 
tegral with the valve body. The bore 
of the body is machine finished to 
provide a clean, smooth fluid contact- 
ing surface 

A tiller-type handwheel, exclusive 
with Hamer, affords maximum leverage 
for opening or closing the valve. The 
chevron packing is long lasting and sure 
sealing, being designed to expand as 
pressure increases, to prevent escapage 
at the stem 

Circle No. 256 on Subscriber Service Card. 
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*Some of the specifications and performance figures 
given for the missiles and rockets in this encyclopedia 
have been calculated and have not necessarily been 
officially confirmed. 
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U.S. AIR FORCE—Air-to-Air 
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Falcon GAR-\D is an operational 
Air Force air-to-air missile designed to 
be launched from an interceptor air- 
craft for destruction of enemy bombers. 

Developed by Hughes Aircraft Co., 
the Falcon is part of a complete weapon 
system for the Northrop F-89 and the 
Convair F-102A and F-106A_inter- 
ceptors. Guidance is by radar impulse 
generated by the interceptor. 

The Falcon need not be aimed pre- 
cisely at the target, since the missile 
can sense the location of a selected 
target and seek it out. It can be 
launched on a climbing course from 
an interceptor that is far below the 
enemy bomber. 





GAR-ID has control improvements over GAR-I. 
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Latest model of this small light- 
weight missile has incorporated sev- 
eral aerodynamic improvements with 


greater altitude capability than the early 
GAR-1. Mainly, this involved changes 
in the steering control surfaces hinged 
to the trailing edge of the stabilizers. 
are fixed with movable 
canard control surfaces forward. The 
radar is housed in a blunt nose cone 
which fairs into a cylindrical fuselage. 

Falcon is the smallest air-to-air 
guided missile in operational service, 
not excepting the Sidewinder and 
Sparrow group. It is slightly over six 
feet in length and weighs approximately 
100 pounds. Range is about five miles 


Main wings 


USAF 


— + 


Mach 


supplied by 


with a maximum velocity of 
Propulsion power is 
rhiokol 
veloping 6,000 pounds thrust 


GAR-1ID production costs are cur- 


solid propellant motor de- 


rently under $15,000 a unit, with 
further drop expected 

DESIGNATION: GAR.-ID 
PRIME CONTRACTOR: Hughes 


STATUS: Production, service use 
RANGE: 5 miles (approx 
VELOCITY: Mach 2 
FRAME 

Manufacturer: Hughes 

Length (Overall), ft: ¢ 

Diameter (Body), ft: 0.5 

Span, ft: 2 

Weight (Gross), Ib: 

Material (Major): Magnesium 
GUIDANCE 

Manufacturer: Hughes 

Type: Radar homing 
POWER PLANT 

Manufacturer: Thioke 

Propellants: Solid 

Type & Number Cast | 

Thrust, !b: 6000 
WARHEAD 

Type: righ explosive 


ot” . 


aes = gee 


i 
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THE FALCON IS LIGHT enough (100 Ibs.) to be handled by two men. 
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The addition of the Falcon GAR- 
2A to the Air Force arsenal of air- 
to-air weapons will probably mean 
mixed payloads on a single interceptor. 
A combination of radar and infra- 
red guided missiles on the same 
mission would greatly enhance the pos- 
sibility of target interception 

The configuration of the initial 
series of Falcon missiles has_ been 
altered slightly for the incorporation of 
the infra-red detection system. The 
IR detector is extremely sensitive, en- 
abling the missile to “lock on” the 
target at greater ranges than was pos- 
sible with the Falcon 1-D. 

Test shots against target drones 
carrying flares has been highly success- 
ful. In many instances, the missile de- 
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FALCON II 


stroyed the flare without damaging the 
drone. 

The missile’s sensitivity makes it 
very undesirable in cloud formations. 
It is for this reason that mixed loads 
will be carried by most interceptor air- 
craft. The wide-look angle of its infra- 
red “eye” also permits it to be launched 
far to one side of the target, therefore 
making it unnecessary for an _ inter- 
ceptor pilot to confine himself to a 
dangerous tail attack. 

Dimensions and weight of the 2A 
are almost the same as the GAR-I. It 
can be fired singly or in salvo. As in 
the earlier model, the 2A is powered 
by a Thiokol solid propellant rocket, 
which accelerates it to approximately 
Mach 2 


DESIGNATION: GAR-2A 
PRIME CONTRACTOR: Hughes 
STATUS: Production, service use 
RANGE: 5 miles (approx.) 
VELOCITY: Mach 2+ 
FRAME 
Manufacturer: Hughes 
Length (Overall), ft: 6 
Diameter (Body), ft: 0.5 
Span, ft: 2 
Weight (Gross), Ib: 100 
Material (Major): Magnesium, aluminum 
GUIDANCE 
Manufacturer: Hughes 
Type: Infra-red homing 
POWER PLANT 
Manufacturer: Thiokol 
Propellants: Solid 
Type & Number: Cast (1) 
Thrust, |b: 6,000 
WARHEAD 
Type: High explosive 





USAF 
THE PSEUDO-CANARD Falcon GAR-2A is equipped with infra-red detection system. 
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The Genie MB-I was the first air- 
to-air missile to be equipped with an 
atomic warhead. Since its inception, 
Genie has been tagged with a variety 
of names including Ding-Dong, Bird 
Dog, and High-Card. 

Design studies for the Genie were 
started by Douglas Aircraft Co. in 
1956, one year after the first atomic 
warhead packages for air-to-air missiles 
were tested to provide basic informa- 
tion on missile requirements. 

First flight tests of the Genie were 
conducted in 1957 at AEC atomic 
































GENIE 


firings. Carrier aircraft were Northrop 
F-89D’s. Results of the tests were con- 
sidered highly successful. The McDon- 
nell F-101 Voodoo long range fighter 
is the latest aircraft to be equipped 
with these atomic missiles. 

Current model of the Genie is 
powered by an Aerojet-General solid 
propellant rocket motor. Both liquid 
and solid replacements for the Genie 
are under development. First MB-Is 


were unguided, although a guided ver- 
sion has been designed 
development. 


and is under 


DESIGNATION: MB.! 
PRIME CONTRACTOR: Douglas 
STATUS: Production, service use 
RANGE: 1.5 miles 
FRAME 

Manufacturer: Douglas 

Length (Overall), ft: 8 

Diameter (Body), ft: 1.25 

Span, ft: 2 
POWER PLANT 

Manufacturer: Aerojet 

Propellants: Solid 

Type & Number: Cast (1) 
WARHEAD 

Type: Nuclear 





AN ADVANCED MODEL of the Genie 


MB-1I 


McDonnell 


Douglas. 


Lower 


is under development by 





McDONNELL F-101 Voodoo fighter in flight with two Genies externally 


McDonnell 
mounted. 


Lower 
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U.S. AIR FORCE—Air-to-Surtace 





The Rascal GAM-63 is a liquid 
propellant rocket missile in develop- 
ment production by the Guided 
Missile Division of Bell Aircraft Corp. 
for the Air Force. An air-to-surface 
missile, nicknamed “Crew Saver,” this 
weapon permits the delivery of nuclear 
warheads by piloted aircraft without 
endangering the crew to the hazards 
of local defense systems. 

Stratojets, designated DB-47s, carry 
the Rascal on large pylons mounted 


, on the right side of the fuselage under 


the wing. The missile is designed to 
be carried aloft by strategic bombers 
to be released miles from the target, 
allowing the crew to avoid defending 
interceptors and anti-aircraft missiles 
of the defended area. 

The range of the Rascal is reported 
to be in excess of 100 miles. It utilizes 
a three-chambered liquid propellant 
rocket engine, developing a total thrust 
of 12,000 pounds. The missile achieves 
a velocity of approximately Mach 1.5 
in the flight to the target 

Bell Aircraft, under Air Research 
and Development Command cogni- 
zance, has been responsible for the 
Original design and development of 
the Rascal system 


DESIGNATION: GAM-63 
PRIME CONTRACTOR: Bell 
STATUS: Production 
RANGE: 100 miles max. 
VELOCITY: Mach 1.5 max. 
FRAME 
Manufacturer: Bell 
Length (Overall), f: 32 
Diameter (Body), ft: 4 
Span, ft: 14 (approx.) 
Weight (Gross), Ib: 13,000 
Material (Major): Aluminum 
GUIDANCE 
Manufacturer: Bell, RCA, Texas 
Instruments 
Type: Radar command 
POWER PLANT 
Manufacturer: Bell 
Propellants: Liquid oxygen & alcohol 
Type & Number: Liquid, Vertical-in- 
line (3) 
Thrust, Ib: 12,000 @ 4000 
WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Boeing 
Fueling: GFE 
Handling & Service: Bell, American 
Mach. & Foundry 
Transport Vehicles: GFE 
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RASCAL 





E. Hull 


RASCAL, SECURED TO DB-47 by an outrigger pylon, is fueled on ground. 
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MISSILE STREAKS TOWARD target during flight tests at Holloman ADC, N.M. 
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U.S. AIR FORCE—surface-to-Air 





Bomarc 1M-99, the Air Force's 
supersonic ppilotless interceptor, is 
launched vertically from an automatic- 
ally opening launcher-shelter. Initial 
boost is supplied by a liquid rocket en- 
gine. When it reaches a speed at which 
its two ramjet engines become opera- 
tional, they take over and climb to alti- 
tude, supplying the mnissile’s cruise 
power, 

An advanced version of Bomarc 
now in development, will employ a 
solid-propellant, external rocket booster 
in place of the liquid-propelled engine 
now in use, The range will be in excess 
of the present Bomarc, approximately 
400 miles. This advanced version will 
be equipped with a nuclear warhead. 
Boeing Aircraft is planning a Bomarc 
training school on Harbor Island in 
Seattle scheduled for July. 

Bomarc, at the moment, is the only 
missile in the U.S. arsenal capable of 


Boeing 
INITIAL BOOST from liquid engine. 
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BOMARC 


supplying the U.S. with medium-long- 
range defense by missiles. Essentially, 
it is a high-performance, unmanned air- 
craft and is probably the last of its 
type. Future anti-missile missiles and 
hyper-performance antiaircraft missiles 
will probably be rocket powered all the 
way. Meanwhile, the Bomarc base pro- 
gram could develop into one of the 
costliest in the entire U.S. defense pro- 
gram. 


DESIGNATION: IM-99 
PRIME CONTRACTOR: Boeing 
STATUS: Production 
RANGE: 200-250 miles 
VELOCITY: Mach 2.5 max. 
FRAME 
Manufacturer: Boeing 
Length (Overall), ft: 46.7 
Diameter (Body), ft: 3 
Span, #t: 18.17 
Weight (Gross), Ib: 15,0004 





Boeing 
VERTICAL LAUNCH from shelter. 


Material (Major): 


Aluminum, stainless 
steel & magnesium 


GUIDANCE 
Manufacturer: Westinghouse 
Type: GCC/radar homing 


POWER PLANTS 
First Stage (Booster) 
Manufacturer: 


Propellants: 
Type & Number; 


Aerojet 
JP-4 and WFNA 
Liquid uncooled (|) 


Thrust, Ib: 35,000 (42,000 later model) 
Second Stage 
Manufacturer: Marquardt 
Propellants: Liquid 
Type & Number: 24 inch ramjet (2) 
Thrust, Ib: 10,000- 12,000 
WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: AMF, Food Machinery 
Fueling: Minneapolis-Honeywell, Brown 


Instruments 
Westinghouse, 
Remington Rand 
Burns & Roe 
Farnsworth Elect 
Burns & Roe, AMF 


Radar & Ground Control: 
Handling & Service 


Transport Vehicles: 
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GOOSE 








Goose is a large, long-range missile 
with a primary role to save the lives 
of SAC bomber crews and to enable 
them to complete their missions, It is a 
plastic, rocket-boosted, turbo-jet-pow- 
ered designed, developed and 
produced by Fairchild Engine & Air- 
plane Corp. It is in the flight-test stage, 
and has produced one of the most 
trouble-free initial flight test records of 
any missile to date. 

Zero-launched by solid propellant 
a single JATO-type booster, the Goose 
is designed to be launched so that it 
goes in in advance of attacking bombers 


decoy 





DRAMATIC shot of decoy 
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missile Goose 


with the hope that it will (a) confuse 
enemy radar and (b) tempt the enemy 
into expending its defensive hardware 
(AA missiles and shells) before the 
actual bombers come over the target 
with their payloads 

Gooses would be 
variety of target-simulating systems 
aimed at activating all the different 
kinds of defensive equipment and hom 
ing methods. Actually, there is no rea- 
son why some of these might not also 
be occasionally equipped with explosive 
payloads, in order to destroy specific 
enemy defensive targets on which they 


launched with a 


USAF 
zero-launched. 





might be programmed to home. 

The Goose is slated to be ordered 
into production shortly. It will be de- 
ployed an operated by SAC. 


DESIGNATION: SM-73 
PRIME CONTRACTOR: Fairchild 
STATUS: Development 
RANGE: 2,000 miles + 
(Ceiling: 50,000 ft. +-) 
VELOCITY: High subsonic 
FRAME 
Stages: 2 
Length (Overall), ft: 60 ( approx.) 
Diameter (Body), ft. 4.5 | approx.) 
Span, ft: 32 ( approx.) 
Material (Major): Plastic 
GUIDANCE 
Type: Inertial 
POWER PLANTS 
First Stage (Booster) 
Propellants: Solid 
Type & Number: JATO (1) 


Thrust, Ib: 100,000 ( approx.) 
Second Stage 

Propellants: JP 

Type & Number: Turbojet (1) 

Thrust, Ib: 5000 + 





BIRD IS DESIGNED to protect bomber crews over enemy territory. 











U.S. AIR FORCE—surtace-to-Surtace 





The SM-65 Atlas, the United States’ 
first intercontinental ballistic missile 
project, is currently entering the final 
phase of its development program. 

Several of the giant missiles have 
been fired since their first flight last 
June, with varying degrees of success. 
First flights were plagued with com- 
ponent failures (“bugs”), which now 
seem to be a thing of the past. In all 
flights, the missile has been powered 
only by twin booster engines. The 
next phase of the development pro- 
gram booster and sustainer engines. 

Atlas begins its flight with all three 
engines in operation, a total of ap- 
proximately 400,000 pounds of thrust. 
Several seconds after blast-off, the 
booster engines drop away and the 
missile continues with the lower thrust 
sustainer. Two small verniers located 
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ATLAS 


on the lower portion of the body sup- 
ply roll control and thrust adjustment 
throughout powered flight. 


DESIGNATION: SM-65 
PRIME CONTRACTOR: Convair, Ramo- 
Wooldridge 
STATUS: Development production 
RANGE: 5500-6200 miles 
VELOCITY: 15,000 mph max. 
FRAME 
Stages: (2) 
Manufacturer: Convair 


Length (Overall), ft: 


75 (approx.) 
Diameter (Body), ft: 10 


Weight (Gross), Ib: 243,000 

Material (Major): Steel 
GUIDANCE 

Manufacturer: GE/ Burroughs 

Type: Radar-Doppler Command (Later 


models TITAN pure inertia) 


POWER PLANTS 
First Stage (Booster) 


USAF 
ATLAS ready for flight at Canaveral. 


Manufacturer: Rocketdyne 

Propellants: Liquid oxygen and 

kerosene 

Type & Number: Regenerative 

liquid (2) 

Thrust, |b: 300,000 @ 150,000 

Second Stage 

Manufacturer: Rocketdyne 

Propeilants: Liquid oxygen and 

kerosene 

Type & Number: Regenerative 

liquid (1) 

Thrust, Ib: 100,000 

WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 

CONTRACTORS 

Launcher: Consolidated Western Steel 

National Stee! 

Fueling: Flexonics Corp., Reaction Motors 


Radar & Ground Control: Norden-Ketay 
Potter Instrument 
Goodyear Aircraft 
Goodyear Aircraft 


Caterpillar 


Handling & Service: 
Transport Vehicles: 
Check Out Equipment: 
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MACE 1S BOOSTED from trailer launcher at overland range. A 


In the Tactical Air Command, the 
™-76 Mace is the first of 
generation of aerodynamic cruise mis- 
siles. It is scheduled to replace the 
Matador, the Air Force’s first pilotless 
bomber. 

Mace is actually an improved 
Matador with increased range, speed, 
and a superior guidance system. In 
combat, tactical units will use the 
Mace to augment tactical bombers and 
fighter bombers. 

Ihe missile will use either inertial 
or ATRAN guidance, depending upon 
the mission. The two systems are fun- 
damentally interchangeable, with only 
minor production changes needed on 
the missile. The ATRAN guided Mace 
is designated the TM-76A, and the 
Inertial Mace is known as the TM- 
76B. 

The inertial system, made by AC 
Sparkplug Division of General Motors, 
is a form of “memory navigation” 
which requires the location of launch 
point and target point for a 
ful mission. 

ATRAN, made by Goodyear Air- 
craft Corp., is a map matching system. 
The system permits extremely low-level 
penetration. Martin-Baltimore is_ the 
prime systems contractor. 


a second 


success- 
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Martin 


The replacement of the warhead 
section with a recovery kit permits re- 
use of the Mace missile through para- 
chute recovery. 


DESIGNATION: ™-76 
PRIME CONTRACTOR: Martin 
STATUS: Production 
RANGE: 700 miles max. 
VELOCITY: Mach 0.9 max. 
FRAME 
Manufacturer: Martin 
Length (Overall), ft. 44 
Diameter (Body), ft: 4.5 
Span, ft: 22.9 
Weight (Gross), Ib: 13,800 
Material (Major): Aluminum, magnesium 
GUIDANCE 
Manufacturer: Goodyear/AC 
Type: ATRAN /inertia! 


Martin 


100,000-LB. thrust rocket starts Mace on its flight. 


POWER PLANTS 


Booster 
Manufacturer: Thiokol 
Propellants: Solid 
Type & Number: Cast JATO (1) 
Thrust, Ib: 100,000 
Sustainer 
Manufacturer: Allison 
Propellants: JP 
Type & Number: J-33-A-4! turbojet (1) 
Thrust, Ib: 5200 
WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Goodyear 
Fueling: Goodyear 


Radar & Ground Control: Reeves Instru- 
ments, Kaustine Co. 
Goodyear, Trail- 
mobile 

Goodyear, Four- 
Wheel Drive Co. 


Handling & Service: 


Transport Vehicles: 
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MATADOR 



































The TM-61 Matador was the first 
Operational missile in the Air Force. 
It has now been in operation—with the 
Tactical Air Command in overseas 
areas—for the past four years. 

Three versions of the Matador have 
been developed to date. The first, TM- 
61A, was equipped with a single MSQ 
radar guidance system. This system re- 
quires line-of-sight communication. 

The TM-6IC, in addition to the 
MSQ radar guidance system, employs 
the Shanicle system. The Shanicle sys- 
tem is believed to be the first known 
use of the Hyperbolic grid system. This 
is the creation of a grid pattern of 
radio waves by two separate trans- 





MARTIN’S Matador can transport a 


114 


mitters. One transmitter directs the 
azimuth, the second the range. 
The latest version of the Matador 


is the TM-61B. This model is several 
feet longer than the original version, 
and has clipped wings. It is reported 
to have greater range, as well as an 
improved guidance system requiring 
no assistance from the ground once the 


missile is launched. This version has 
now evolved into the Mace TM-76 

DESIGNATION: ™-61C 
PRIME CONTRACTOR: Martin 
STATUS: Service use 
RANGE: 700 miles 
VELOCITY: Mach 0.9 max 


Martin 
3,000-lb. warhead. 


FRAME 
Manufacturer: Martin 
Length (Overall), ft: 39.7 
Diameter (Body), ft: 45 
Span, ft: 27.85 
Weight (Gross), Ib 12,000 
Material (Major): Aluminum 
GUIDANCE 
Manufacturer: GFE, Martin 
Type: MSQ Radar/Shanicle 
POWER PLANTS 
Booster 
Manufacturer: Thiokol 
Propellants: Solid 
Type & Number: Cast JATO (1) 
Thrust, Ib: 52,000 
Sustainer 
Manufacturer: Allison 
Propellants: JP 
Type & Number: J-33 turbojet (1) 
Thrust, Ib: 4600 
WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Goodyear 
Fueling: Goodyear 


Radar & Ground Control: 


Handling & Service: 


Transport Vehicles 





Reeves Instru- 
Kaustine Co 
Trailmobile 
Goodyear 
Goodyear, Four 
Wheel Drive Co 


ments, 
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Martin 


rACTICAL WINGS of the Matador are now operational. 











The Air Force surface-to-surface 

Martin | missile, the SM-62 Snark, is a high- 

"a altitude, swept-wing, single-engine, jet- 

27.85 | propelled intercontinental guided mis- 

12,000 | sile. The Northrop Snark is the only 

luminum | operational intercontinental missile in 
Noctt the free world. 

Shanici,| It has slim fuselage lines, with high- 
aspect ratio wings mounted near top 
and slightly forward of center of fuse- 

Thiokol | lage. Tail consists only of a vertical 
10 tii stabilizer. Engine air intake is located 
\ . . 
52.000 under fuselage and aft of wing. 
Snark is powered during cruise 
Allison flight by a Pratt & Whitney J-57 turbo- 

_ JSP) jet engine. Aerojet-General Corp. sup- 

ae plies the zero-length solid-propellant 

| boosters which hurl it into the air. 

Nuclear The demand for an operational 
intercontinental missile and the ad- 
vanced state of development of the 

podyear| Snark rang the death knell for the 

ae Navaho late last year. Snark will reign 
ine Co.| Supreme in the intercontinental field 
mobile, until the advent of the operational 

— ICBM. Meanwhile, Snark continues to 

a Co. post an admirable flight record 
DESIGNATION: SM-62 
PRIME CONTRACTOR: Northrop 
STATUS: Development, production, 

service use 
RANGE: 5,000-6,500 miles 
VELOCITY: Mach 0.9 max. 
FRAME 
Manufacturer: Northrop 
Length (Overall), ft: 74 
Diameter (Body), ft: 4.5 
Span, ft: 42 


Weight (Gross), Ib 
Material (Major): 


50,000 (approx.) 


Aluminum, magnesium 





GUIDANCE 
Manufacturer: Northrop 
Type: Stellar inertial 
te POWER PLANTS 
Booster 
Manufacturer: Aerojet 
Propellants: Solid 
Type & Number: Cast JATO (2) 
Thrust, Ib: 66,000 @ 33,000 
| Sustainer 
Manufacturer: Pratt & Whitney 
Propellants: Liquid 
Type & Number: J-57 turbojet (1) 
Thrust, Ib: 11,000 
WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
, CONTRACTORS 
Launcher: American Car & Foundry 
Fueling: GFE 
~ Radar & Ground Control: Hallamore 
Martin Electronics, Radiophone Co. 
aA Handling & Service: GFE 
, Transport Vehicles: GFE 
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MISSILE IS READIED for long range test flight from Cape Canaveral, 











Northrop 
Fla. 


— 


= - = 


”~— 





Northrop 


THE 25-TON Snark clears its zero-length launcher with a 66,000-Ib. assist. 





SNARK CAN BE quickly readied for action with its 





Carl Byotr 
mobile transport-launcher. 


115 








The Douglas Thor will play a 
major role in future weapons and 
space flight programs. The Thor will 
probably be picked (over the Jupiter) 
as the free world’s IRBM arm of re- 
taliation. Thor has been slated to boost 
three lunar probes and launch a recon- 
naissance satellite, in addition to its 
role in the Thor-Able re-entry test ve- 
hicle program. 

Final determination on the number 
of IRBM squadrons to be deployed, 
(Thor and Jupiter), will not be made 
until later this year. 

Thor is powered by a 150,000-lb. 
thrust liquid propellant engine now be- 
ing produced at Rocketdyne Neosho. 
Propellants are liquid oxygen and RP-1, 


THOR 


a high grade kerosene. In addition to 
the gimbaling action of the sustainer, 
thrust adjustment and roll control are 
obtained by two vernier engines lo- 
cated at the base of the missile on each 
side of the sustainer (see insert). 


DESIGNATION: SM-75 
PRIME CONTRACTOR: Douglas, Ramo- 
Wooldridge 
STATUS: Development production 
RANGE: 1,500-2,200 Miles 
VELOCITY: 10,000 mph max. 
FRAME 
Manufacturer: Douglas 
Length (Overall), ft: 62 
Diameter (Body), ft: a 
Weight (Gross), Ib 100,000 
Material (Major): Aluminum 


LIQUID OXYGEN is “topped off” as Thor is prepared for test flight from the Cape. 
USAF; 





(Inset) Howard Levy 





GUIDANCE 
Manufacturer: AC Spark Plug 
Type: Inertial 
POWER PLANT 
Manufacturer: Rocketdyne 
Propellants: Liquid Oxygen and Kerosene 
Type & Number: Regenerative cooled, 
liquid (1) 
Thrust, lb: 165,000 
WARHEAD 
Type: Nuclear 
Nose Cone: GE 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Food Machinery 
Fueling: Air Prod., Cambridge Corp. 
Radar & Ground Control: AC Spark 
Plugs 
Handling & Service: Douglas, Food 
Machinery 
Transport Vehicles: Douglas, Food 
Machinery 
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[The Air Force’s Titan WS-107 
intercontinental ballistic missile’s air- 
frame is under construction at the 


Martin Co., Denver. Development of 
the Titan was ordered late in 1955. 

Titan is a two-stage missile. The 
first stage engine will transport the 
vehicle to altitude before the final stage 
ignites, differing froth the Atlas system 
where all three motors are fired simul- 
taneously on the ground. 

Titan does not duplicate the Atlas, 
although some of its components are 


common to both systems. The air- 
frames and propulsion systems are 
quite different. however, so it is un- 


likely that the two missiles can be con- 


sidered interchangeable 
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TITAN 


DESIGNATION: SM-68 
PRIME CONTRACTOR: Martin, Ramo- 
Wooldridge 
STATUS: Research-Development 
RANGE: 5,500 miles max 
VELOCITY: 15,000 mph max. 
FRAME 
Stages: 2 
Manufacturer: Martin 
Length (Overall), ft: 90 
Diameter (Body), ft: 10 
Weight (Gross), Ib: 222,000 


Material (Major): 


Aluminum 


GUIDANCE 
Manufacturer: Arma, Minneapolis-Honey- 
well/Beli Tel. Lab., Remington Rand 
Type: Inertial/radio inertial 


POWER PLANTS 

First Stage (Booster) 

Manufacturer: 
Propellants: 


Aerojet 


Liquid Oxygen and JP-6 







AN ARTIST'S CONCEPTION of the two-stage Martin Jitan ICBM in flight. 





Type & Number: Regenerative, liquid 


(2) 

Thrust, Ib: 300,000 
Second Stage 

Manufacturer: Aerojet 


Propellants: Liquid Oxygen and JP-6 
Type & Number: Regenerative cooled 


liquid (1) 

Thrust, Ib: 60,000 
WARHEAD 

Type: Nuclear 

Nose Cone: Aveo 


GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Kaiser Steel, Baldwin-Lima- 
Hamilton, Space Corp. 


Fueling: Air Products 
Radar & Ground Control: Hallamore 

Electronics 
Handling & Service: Hallamore 


Electronics 


Transport Vehicles: North American 





U.S. AIR FORCE—wissiles of the Future 





DY NA-SOAR 


Dyna-Soar had its birth first in 1935 as an idea and design study by Dr. Eugen 
Sanger. Now it is in the design-study stage under a competition between two major 
industrial teams-——one under Boeing, consisting of Ramo-Wooldridge, GE-Syracuse; 
NAA’s Autonetics and Missile Development divisions, Aerojet-General, and Chance- 
Vought; the other under Martin and consisting of Bell, Goodyear, AMF, Bendix 
and Minneapolis Honeywell. Dyna-Soar would have a range of 12,000-to-25,000 miles: 
would be rocket-boosted to a 100-to-150-mile altitude and then would glide (assisted 
by small sustainer rockets) over target and to a landing. The vehicle would be manned 


GREEN QUAIL 


HOUND 


Green Quail is one of a large number of diversionary missiles under development 
for the Air Force. It is reported to be a surface-to-surface bird of the Corvus family. 
Reported contractors are: McDonnell Aircraft for prime systems and Sommers Gyro- 
scope for guidance. Though first flights were scheduled for sometime in 1958, there 
have been no reports of such a flight yet. The role of the missile as a coutermeasures 
device for attacking aircraft is increasing in importance. It is reported to be encounter- 
ing technical problems, particularly in the engine. Suggested launching platforms are 
the B-52 and B-70 


DOG 


Hound Dog was the subject of 

an intense round of proposing T 

by almost all the major airframe _— = 

companies last fall with the win- 

ner being North American Air- 

craft. The missile is understood to be a ramjet-powered air-to-surface bird, and is a 
follow-on to the Bell Rascal. Original design specifications called for one under each 
wing of a B-52 with the capability built into a plane-carried computer to shoot simul- 
taneously at two different targets. Guidance is probably a form of inertial navigation 
corrected by doppler radar. 








MINUTEMAN 


Minuteman is a 5,000 mile solid propellant ICBM to replace Atlas and Titan 
Contractors are not yet named. Vehicles would be placed on subterranean 
platforms scattered around an individual launching site. The individual / 
launchers would control a number of missiles, and the launcher would also 
be underground. Solid propellants would allow long storage without upkeep 
and the underground storage protecting from weather. The Minuteman would 
be ready to go at all times. The number of troops to operate will be substantially 
smaller than Atlas and Titan. 








WAGTAIL 


Wagtail is an air-to-ground missile is probably the most radical of all concepts | 
now in the research and development phase. It reportedly used forward-firing 
rockets after launch to achieve a very low velocity (approaching zero) before | 
ignition of the solid propellant engine. This means that the missile can be | 
launched from a low flying bomber and then climb over obstacles such as | 
hills to get to its target. Contractors for the Wagtail have not been named but | 
Minneapolis-Honeywell is rumored to be either the prime or the guidance 
system sub-contractor. It is contemplated that Wagtail will be used by both 
the B-52 and the B-70 chemical bomber. 
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U.S. ARMY —surtace-to-Air 





HAWK I 





The Army’s surface-to-air guided DESIGNATION: XM3 
| missile, Hawk, is designed to be used PRIME CONTRACTOR: — 
primarily against low-flying craft. The 
missile will be deployed by both the STATUS: Development production 
| Army and the Marine Corps. Hawk 
| is carried on a launcher from which RANGE: 22 miles max. 
| three missiles can be fired in rapid SuUC- FRAME 
| cession. This highly mobile system is Stages: 2 
capable of being transported with a Manufacturer: Northrop 
minimum number of vehicles on the Length yore oe 17 
highway, or by helicopter and con- Diemeter (Body), ft: 2 
i : Span, ft: 4 
ventional aircraft Weight (Gross), Ib: 1200 
Unusual radar instrumentation has Material (Major): Steel 








been designed and installed in the 6UIDANCE 














| Hawk to gain effectiveness in the so- Manufacturer: Raytheon 
| called “blind zone” of conventional Type: Radar homing 
| radars. POWER PLANTS 
The Hawk uses a solid propellant First Stage 
system developed by Thiokol Chemical Manufacturer: Aerojet, Thiokol 
C The motors are currently in pro- Prepetionte: sane 
Orp. . 7. os sone. P Type & Number: Cast (1) 
duction at Aerojet Sacramento. Second Stage 
Each battery of 36 missiles re- Manufacturer: Aerojet, —— 
ein Propellants: Soli 
quires some 40 acres for emplacement. t og a Cc 
ee : st {1 
For safety and economy, the missiles acid ‘eile ast 005 
| are stored underground. The twelve WARHEAD 
launcher emplacements are covered Type: High Explosive by Picatinny Arsenal 
by balloon-like domes. Missiles are GROUND SUPPORT MAJOR 
mage ~— ie protect CONTRACTORS 
| auncners against the wen is Launcher: Northrop, Food Machinery 
First emplacements will be located Radar & Ground Control: Raytheon 


in New York City and Washington, Handling & Service: Raytheon, Northrop, 
Food Machinery 


D.C. to complement Nike defenses of Rrsmasest Veliidoc: Mestiven. 
those major metropolitan complexes. Food Machinery 








Army 
VERSATILE Hawk can be transported on roads by helicopter. RAYTHEON is prime contractor development and production. 
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NIKE-AJAX 























The last Nike-Ajax has now been DESIGNATION: XSAM-A-7 
shipped—passing from the production PRIME CONTRACTOR: Western Electric 
scene. It was the United States’ first STATUS: Production, service use 
surface-to-surface missile, with over RANGE: 35 miles max. 
10,000 manufactured and delivered to VELOCITY: 1500 mph 
installations throughout the country. It = . Oh 
™ : , ages: 
is currently undergoing replacement by 0 a a 
the Nike-Hercules. booster) 
The original Nike project was in- Length (Overall), ft: 2! (35.5 with 
itiated in 1945, after years of guided Di (booster) 
“ar . fies iameter (Body), ft: | 
missile research by the Bell Telephone Span, #: 4 
Labs. The Western Electric Co. was Weight (Gross), Ib: 2000-++- (Missile) 
the prime contractor to the Army, é‘ _ Plus Booster) 
: - Material (Major): Aluminum, magnesium 
responsible for development and pro- 
. : and steel 
duction of the system. Douglas was 6yipANCE 
responsible for frame and launching Manufacturer: Western Electric 
components. Type: Command | 
Nike-Ajax is attached to a solid ey eng - 
: * ccila’c irst Stage (Booster 
propellant booster half the missile’s ~~ oso ot se so 
length. The booster accelerates the Propellants: Solid 
missile to supersonic speeds, separates Type & Number: Cast uncooled (1!) | 
in a matter of seconds, and falls to a ee es 
predetermined booster area. Propellants: ' Nitric acid and JP 
Nike-Ajax is normally fired from Type & Number: Liquid, cooled (1) | 
an almost vertical position, and is there- Thrust, Ib: 2600 
fore capable of meeting an enemy —? a cal | 
attack from any direction. Calculations te oe 
$F GROUND SUPPORT MAJOR 
are made and decisions reached elec- CONTRACTORS 
tronically. Any evasive action by the Launcher: Douglas, Consolidated 
target plane is futile—it is detected i Western Steel 
instantaneously — and the  missile’s adar Ground Control: Western Electric 
; ; Handling & Service: Douglas, Wayne Pump 
course is altered accordingly. Transport Vehicles: Fruehauf 








Army Army 
NIKE poised for launching at White Sands. THE AJAX has been installed at over 100 sites in 15 defense areas within the U.S. 
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NIKE-HERCULES 




















The Nike-Hercules, with many 
times the destructive power of the 
original Nike-Ajax, has reached a sub- 
stantial rate of production, according to 
the Western Electric Company, prime 
contractor of the system. 

The new system will be in the 
hands of operational Nike batteries 
around the country in the relatively 
near future, with first units to become 
operational in northeast U.S. and the 
Midwest. Hercules systems may eventu- 
ally replace all Ajax systems. The Nike- 
Hercules system will make full use of 
present Nike-Ajax sites and compo- 
nents. Replacement of the Ajax ground 
guidance equipment and modifications 
to launching equipment will make it 
possible to fire both Ajax and Hercules. 

Research and development studies 
on the Hercules were made by the 
Army Ordnance Corps, Bell Telephone 
Labs, Western Electric and Douglas. 

The ground guidance and control 
equipment, plus the electronic guid- 
ance package, is manufactured by the 
Western Electric Co. 

The Hercules system also uses three 
radars, a computer, automatic plotting 
boards, power generators and miscel- 
laneous equipment in the Ground 
Guidance system. 


Army 


THE Nike-Hercules will be integrated into present Ajax launching sites. 
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DESIGNATION: XSAM-A-25 
PRIME CONTRACTOR: Western Electric 
STATUS: Production 
RANGE: 75 miles max. 
VELOCITY: 2200 mph [( approx.) 
FRAME 

Stages: 2 
Manufacturer: Douglas, Goodyear, 
Borg Warner 
Length (Overall), ft: 27 (41.5 with 
booster) 
Diameter (Body), ft: 2.5 
Span, ft: 8.75 (approx.) 
Material (Major): Aluminum, magnesium 
and steel 

GUIDANCE 
Manufacturer: Western Electric 


Type: Command 


POWER PLANTS 
First Stage (Booster) 
Manufacturer: Radford Arsenal 
Propellants: Solid 
Type & Number: Cast uncooled (4) 
Second Stage 


Manufacturer: Thiokol 
Propellants: Solid 
Type & Number: Cast, uncooled (1) 
WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Douglas, American Machine & 


Foundry, Wayne Pump 

Radar & Ground Control: Western Electric 
Handling & Service: Douglas, Consolidated 
Western Steel, Wayne Pump 

Transport Vehicles: Douglas, Fruehauf 





Army 
LAUNCHING requires four A jax boosters. 
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U.S. ARMY —surface-to-Surface 








Army 
SLENDER 46-ft. Corporal erected on pad. 


|- 


U 
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CORPORAL 


THE CORPORAL 


The Army’s Corporal was this 
country’s first ballistic missile. 

The liquid-propelled, 30-inch di- 
ameter missile is produced by the 
Firestone Tire & Rubber guided missile 
division. 

Topmost section, as it sits on the 
launching pad, is the 8-foot-long nose 
which houses the warhead. Immediately 
below, lies the guidance stowage com- 
partment; followed, in sequence, by a 
cluster of cells to carry compressed 
air to pressurize the two propellant 
tanks, the propellant valve system, the 
rocket engine and the guidance vanes 
and rudders. 

Also included in the aft compart- 
ment of the missile is the servo-motor 
system to actuate the jet vanes and 
rudders, as well as miscellaneous air 
pressure regulating valves. 

In Corporal’s flight to its objective, 
it follows a ballistic trajectory. Visi- 
bility and weather conditions place no 
restrictions on its use. 

The launcher is a simple device 
consisting of a light metal take-off 
pedestal. A self-propelled, electrically- 
operated erector places the missile in 
firing position, when ready, on the take- 
off pedestal. 

Basic firing data is computed for 
the guidance equipment and entered as 


Army 
is positioned on its pad by a LeTourneau transport-erector. 


“dial settings” before the 
launched. After the rocket is fired, 
minor corrections are made to the tra- 
jectory to insure and accurate impact. 
The 75-mile range missile is slated to 
be replaced in the near future by the 
Sergeant. 


DESIGNATION: XM4El 
PRIME CONTRACTOR: Gilfillan, Firestone 
STATUS: Production, service use 
RANGE: 100 miles max. 
FRAME 

Manufacturer: Firestone 

Length (Overall), ft: 46 

Diameter (Body), ft: 2.5 

Weight (Gross), Ib: 12,000 

Material (Major): Steel 
GUIDANCE 

Manufacturer: Gilfillan, Clary 

Multiplier Co. 

Type: Command 
POWER PLANT 

Manufacturer: Ryan 


Nitric acid and aniline 
Liquid cooled (1) 


Propellants: 
Type & Number: 


5 
missile is 





WARHEAD 
Type: High explosive or nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Firestone 
Fueling: Firestone, GFE 
Radar & Ground Control: Gilfillan, 
Motorola 
Handling & Service: Le Tourneau, Firestone 
Transport Vehicles: GFE 
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The Army’s wire missile, 
Dart, is a simple, but effective anti- 
tank, anti-placement weapon to be em- 
ployed by infantry or armored units. 

Dart is maneuverable enough to 
make it relatively safe from machine 
gun and anti-aircraft fire. It is pro- 
pelled by a smokeless rocket propel- 
lant manufactured by Grand Central. 

The guidance system automatically 
computes problems, and transmits the 
signals to the missile by means of elec- 
trical impulses through the wire. Guid- 
ance operation is through operator 
line-of-sight determination. Dart is 
launched from a light-weight launcher, 
and can be fired from either a fixed 
or mobile position. One man can fire. 

Che missile system was developed 
by the Aerophysics Development 
Corp., and is presently in production 
at the Utica Division of Curtiss-Wright. 


guided 


DESIGNATION: XSSM-A-23 
PRIME CONTRACTOR: Aerophysics 
Development Corp. 
STATUS: Production 
RANGE: 6000 ft. 
VELOCITY: Mach | 
FRAME 
Manufacturer: Utica-Bend 
Length (Overall), ft: 5 
Diameter (Body), ft: 8 
Span, ft: 3 
Weight (Gross), Ib: 100 
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Army 
DART WARHEAD is capable of penetrating heaviest armor. 


GUIDANCE 


Manufacturer: 
Type: 

POWER PLANT 
Manufacturer: 
Propellants: 
Type & Number: 

WARHEAD 
Type: 


Wagner 
Optical 


Grand Central 
Solid 
Uncooled (1) 


High explosive 





Army 
FHE DART will be employed by infantry and armored units. 


GROUND SUPPORT MAJOR 


CONTRACTORS 
Launcher: Aerophysics Development 

Corp. 
Fueling: Grand Central 
Radar & Ground Control: Aerophysics 


Development Corp. 


Handling & Service: Aerophysics 
Development Corp. 
Transport Vehicles: GFE 
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HONEST-JOHN 





The Army’s Honest John is a free- 
flight rocket, having no electronic con- 
trols. It will be used in providing close 
fire support for ground operations. 
Extreme mobility and simplicity are 
incorporated in the rocket, which can 
be fired by less than six men, if it 
should be necessary. 

Honest John is propelled by a 
solid propellant rocket, and a slow spin 
is produced by small spin rockets. It 
is fired from a mobile, self-propelled 
launcher and can carry an atomic or 
high-explosive warhead. 

The basic idea for a large calibre 
artillery rocket was first outlined to 
Douglas by Army Ordnance in June, 
1950. Aerodynamics and engineering 
studies, under the technical supervision 
of the Redstone Arsenal, Huntsville, 
Alabama, dictated a number of modi- 
fications of what were the original spe- 
cifications. 

Effectiveness of the weapon was 
then demonstrated in a series of tests 
at the White Sands Proving Ground, 
New Mexico. Initial tests completed 
in August, 1951, justified production 
of additional models. Successful tests 
with the improved rockets resulted in 
contracts being let for large-scale pro- 
duction. 

Major parts of the Honest John 
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Army 
HONEST JOHN is in service overseas with U.S. and NATO troop units. 


rocket—such as the head compartment, 
fins, pedestal and motor—are as- 
sembled at the factory or arsenal 
Final assembly of the explosive war- 
head and fins to the rocket takes place 
near the firing site. The rocket is then 
rapidly moved forward on the self- 
propelled launcher. 


DESIGNATION: M-30 
PRIME CONTRACTOR: Douglas, Emerson 
Electric 

STATUS: Production, service use 
RANGE: 18-20 miles 
VELOCITY: 1120 mph 
FRAME 

Manufacturer: Douglas 

Length (Overall), ft: 27 

Diameter (Body), ft: 2.5 

Span, ft: 8 

Weight (Gross), Ib: 6000 

Material (Major): Steel 
GUIDANCE 

Type: Unguided 
POWER PLANT 

Manufacturer: Hercules 

Propellants: Solid 

Type & Number: Cast (1) 
WARHEAD 

Type: High explosive 
GROUND SUPPORT MAJOR 

CONTRACTORS 

Launcher: Rock Island Arsenal 


OTAC 


Transport Vehicles: 





E. Hull 


MISSILE USES a variety of warheads, including atomic, 
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Development of the Jupiter IRBM 
began in mid-1955 when the Army, 
Navy, and Chrysler Corp. met to study 
the feasibility of adopting an Army 
IRBM design for operational use with- 
in a fleet ballistic missile system. First 
contract for engineering and produc- 
tion work on the Jupiter missile system 
was awarded to Chrysler in June, 1956. 

The Jupiter, designed by the Army’s 
Ballistic Missile Agency of Huntsville, 


Alabama, is designed to transport a 
nuclear warhead over a 1,500 mile 
distance and slightly beyond. It is 


a missile that signifies the ultimate in 
simplicity—-its constant diameter cy- 
lindrical body is slightly under 60 ft. 
in length and 9 ft. in diameter. The 
control and section of the 
missile is located in a conical section 


guidance 
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JUPITER 


forward of the top propellant kerosene 
tank. The warhead, mounted forward 
of the control section, is a continua- 
tion of the conical section with a bluff 
re-entry tip. 

Scale models of the re-entry nose 
cone for the Jupiter were recovered 
successfully after being fired 3,000 
miles over the Atlantic on a Jupiter-C 
test vehicle flight during the fall of 
1957. Recently, an operational nose 
cone was recovered successfully after 
a 1,500 mile flight (see launch photo, 
below right). 


Jupiter is powered by a Rocketdyne 


liquid propellant rocket engine, de- 
veloping approximately 150,000-Ib 
thrust. Roll control is supplied by 


swiveling the exhaust of the gas gener- 
ator. 


JUPITER test vehicle shortly after launch, 


rises on a tail of flame. 
Army 








DESIGNATION: SM-78 
PRIME CONTRACTOR: Chrysler 
STATUS: Development, production 
RANGE: 1500-2000 miles 
VELOCITY: 10,000 mph 
FRAME 
Manufacturer: Chrysler 
Length (Overall), ft: 58 
Diameter (Body), ft: 8.75 
Weight (Gross), Ib: 105,000 


Material (Major): Aluminum 


GUIDANCE 
Manufacturer: Ford Instrument Co. 
Type: Inertial 
POWER PLANT 
Manufacturer: Rocketdyne 
Propellants: Liquid Oxygen and kerosene 
Type & Number: Regenerative cooled (1) 
Thrust, Ib: 150,000- 165,000 
WARHEAD 
Type: Nuclear 


Nose Cone: Goodyear Aircraft 


THE FIRST SUCCESSFUL Jupiter re- 
entry nose cone tests Cape Canaveral. 
Army 













LACROSSE was developed by Cornell Aeronautical Lab, with 





AN EARLY TEST MODEL of Lacrosse is prepared for launching at White Sands, N.M. 
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LACROSSE 


production by Martin. 
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The Lacrosse, an Army surface-to- 
surface artillery guided missile, has 
been sucessfully developed and is in 
production, the Army announced early 
in 1957. 

According to the Army, the present 
Lacross* system, after being launched 
from a position in the rear of the com- 
bat area, is guided to its target by a 
forward observer. Using airborne con- 
trol, the missile would be controlled 
to its target from a position above the 
battlefield, presumably by Army air- 
craft. 

Because of its extreme accuracy and 
high payload, Lacrosse provides one- 
shot destruction of difficult targets such 
as pillboxes. 

The present Lacrosse uses a launcher 
mounted on a stardard Army truck 
According to Cornell Aeronautical! 
Laboratory, work on a_ lightweight 
launcher, as well as other system equip- 
ment, is underway to make equipment 
transportable by helicopter 

Lacrosse has four fins positioned 45 
degrees from the plane of the wings 
and the aft of the fuselage, which are 
movable for flight control and stability 
The four swept wings and four movable 
tail fins, which control pitch, yaw and 
roll, snap into slots in the body. 

Just prior to launching, the missile 
undergoes a complete test, using a mis- 
sile automatic checker which tests all 
phases of the missile before firing. This 
equipment can be airlifted to battle 
areas if necessary 


DESIGNATION: SSM-A-12 
PRIME CONTRACTOR: Cornell Aero Lab. 
Martin 

STATUS: Production 
RANGE: 20 miles 
VELOCITY: Mach 2 
FRAME 

Manufacturer: Martin 

Length (Overall), ft: 19.5 

Diameter (Body), ft: 1.7 

Span, ft: 9 
GUIDANCE 

Manufacturer: Federal Telephone Labs. 

Type: Termina 
POWER PLANT 

Manufacturer: Thiokol 

Propellants: Solid 

Type & Number: Cast (1) 
WARHEAD 

Type: Nuclear capability 
GROUND SUPPORT MAJOR 

CONTRACTORS 


Radar & Ground Control: Federal Tele- 


communication, Farrand Optical 
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LITTLE JOHN 


Little John was designed and de- 
veloped by Redstone Arsenal to sup- 
plement the Honest John. It is a free- 
flight artillery weapon with high accura- 
cy, simplicity of design and operation. 
The missile has no electronic controls. 
It has a range equivalent to medium-to- 
jong-range artillery. 

The dimensions of Little John are 
about one-third of Honest John’s, and 
its weight one-sixth of its predecessor. 
Little John can be carried by helicopter 
and cenventional aircraft. 

Even under severe weather con- 
ditions, Little John has remarkable 
accuracy. It is an artillery-type rocket 
intended for use by the Army airborne 
divisions. 

This “baby brother” of the Honest 
John, combined with the Lacrosse, will 
eventually replace the Honest John. 
Little John represents the growth of a 
new family of rocket weapons that will 
ease logistical problems and provide a 
wider range of warhead selection. In 
combination with Honest John, La- 
crosse, and Sergeant, the Army will 
have a tactical fire support that will 
have little need for close air support. 

Propellant for the solid fueled 
rocket is produced by Allegheny Bal- 
istics Lab, with Consolidated Western 
Steel supplying motor parts. Emerson 
Electric manufactures the air frame, 
and the Army Rock Island Arsenal 
provides the launchers. 


DESIGNATION: XM-47 
PRIME CONTRACTOR: Emerson Electric 
STATUS: Development production 
RANGE: 10 miles 
VELOCITY: 1860 mph 
FRAME 
Manufacturer: Douglas, Emerson Electric 
Length (Overall), ft: 12 
Diameter (Body), ft: 1 
Span, ft: 2.5 
Weight (Gross), Ib: 980 
Material (Major): Steel and aluminum 
GUIDANCE 
Type: Unguided 
POWER PLANT 
Manufacturer: Allegheny Ballistics Lab. 
Propellants: Solid 
Type & Number: Cast (1) 
WARHEAD 


Type: High explosive by Picatinny Arsenal 
GROUND SUPPORT MAJOR 


CONTRACTORS 
Launcher: Rock Island Arsenal 
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Army 
THE 12-FT. Little John leaves its launching rail in short-range flight at White Sands. 





Army 
EVEN THE SIMPLE free-flight Little John requires an array of ground support gear. 
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The Redstone is a medium range 
(200-300 miles) liquid propellant pow- 
ered ballistics missile. It recently en- 
tered operational service after many 
months of development testing. A mod- 
ified version of the Redstone, (Jupiter- 
C), was the power behind the launching 
of the United States’ first satellite. Ear- 
lier models of the Jupiter-C were rigged 
as IRBM re-entry test vehicles. 

The missile is approximately 63 ft. 
long and 5 ft. 10 in. in diameter. Earlier 
prototypes varied in length from 62 
to 69 ft. Major credit for the design 
and development of the Redstone be- 
longs to the Wernher von Braun team 
of former German scientists at the 
Army’s Ballistics Missile Agency. The 
team’s experience with the famed V-2 
rocket of World War II is clearly evi- 
dent in many features of the Redstone. 
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Army 
REDSTONE in the gantry for final checks. 
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REDSTONE 


Redstone is equipped with a liquid 
propellant rocket engine, developing 
75,000-Ib thrust burning liquid oxygen 
and alcohol. Graphite vanes located 
in the exhaust of the rocket supply 
thrust control. External fins provide 
aerodynamic stability, once sufficient 
velocity has been obtained. 

Redstone’s guidance system is en- 
tirely self-contained. The target data, 
or flight program, is fed into a program 
device, which plays back the informa- 
tion to the various elements of the 
control system that guide the missile in 
flight. 

The missile has been designed so 
that it may be transported by air, rail 
or truck. It is later assembled and fired 
in the field. Production of the oper- 
ational model of the Redstone is the 
responsibility of Chrysler. 








Army 
FROST covers lower portion of Redstone 








DESIGNATION: XSSM-A-14 
PRIME CONTRACTOR: Chrysler 
STATUS: Production, service use 
RANGE: 180-250 miles 
FRAME 

Manufacturer: Reynolds Meta! Co, 

Length (Overall), ft: 62 

Diameter (Body), ft: 5.5 

Span, ft: 12 

Weight (Gross), Ib: 45,000 

Material (Major): Aluminum 
GUIDANCE 

Manufacturer: Ford Instrument Co 

Type: Inertial 
POWER PLANT 

Manufacturer: Rocketdyne 


Liquid oxygen and alcohol 
Regenerative cooled (1) 


Propellants: 
Type & Number: 


Thrust, Ib: 75,000 
WARHEAD 
Type: Nuclear capability 


(warhead separates} 


GROUND SUPPORT MAJOR 
CONTRACTORS 


Fueling: Air Products 
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Ihe Sergeant medium range guided 
missile is the latest addition to the 
Army's missile family. It wiil succeed 
the four-vear-old Corporal and will 
incorporate improvements over the 
Corporal’s power, range and accuracy. 

Sergeant's inertial guidance system 
is invulnerable to any known means 
of countermeasures. It uses a _ solid- 
propellant rocket, developed and pro- 
duced by Tiokol Chemical Corp. 

A highly mobile weapon, Sergeant 
can be quickly emplaced and fired 
under all weather conditions. The use 
of solid propellant and the inertial 
guidance have minimized system main- 
tenance requirements and _ simplified 
ground handling procedures and equip- 
ment. The missile is launched in a 
near vertical position from an erector- 
launcher. All system elements have 
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SERGEANT 


been designed for portability and mo- 
bility, and are transportable by air 
and standard Army vehicles. 

The Sergeant system was designed 
and developed by the Jet Propulsion 
Lab of CIT. Production of the weapon 
system, including erector-launcher, serv- 
icing, handling and maintenance equip- 
ment, will be the responsibility of 
Sperry Rand Corp. Sperry received the 
prime contract for production of the 
missile system early in 1956. Pro- 
duction of the missile is currently 
underway at Sperry’s Salt Lake City 
manufacturing facilities. 


DESIGNATION: FAGMS-S 
PRIME CONTRACTOR: JPL/Sperry 
Gyroscope 
STATUS: Development, production 
RANGE: 100 





Sergeant ready to fire on launcher. 





















FRAME 
Manufacturer: Sperry 
Length (Overall), ft: 30 
Diameter (Body), ft: 3 
Span, ft: 7.7 
Weight (Gross), Ib: 20-25,000 


Material (Major): Aluminum and steel 
GUIDANCE 

Manufacturer: Sperry/Minneapolis- 

Honeywell 

Type: Inertial 
POWER PLANT 

Manufacturer: Thiokol 

Propellants: Solid 

Type & Number: Cast Polysulfide (1) 

Thrust, Ib: 50,000 - 
WARHEAD 

Type: Nuclear capability 
GROUND SUPPORT MAJOR 

CONTRACTORS 

Launcher: Sperry 

Radar & Ground Control: Sperry 

Handling & Service: GFE 

Transport Vehicles: GFE 

Check Out Equipment: Sperry 


Army 


Corporal’s successor roars upward. 


Army 
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U.S. ARMY 








THE ARMY HAS demonstrated the tactical striking power of the helicopter, wedded to the rocket 
powered missile. This is an approach that will gain increasing favor with the Army and the Marine 
Corps. The helicopter also has proved its value in transporting tactical missiles from one site to another 


U.S. ARMY —wmissiles of the Future 
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NIKE-ZEUS 


Nike-Zeus is an anti-ballistic-missile missile system that can also be used against bombers 
It has reached an advanced stage of development. One of the most critical factors has 
been detecting, which will utilize electromagnetic disturbances as the attacking missile 
re-enters and accelerates down through the atmosphere to impact. Overall system in 
cludes rocket-powered missile, electro-acoustical detection (for first warning), acquisi 
tion and missile trackering radar. Bell Telephone Laboratories has prime research and 
development responsibility; Western Electric, prime systems; Douglas, the missile. Over 
a quarter of a billion dollars of fiscal 1959 funds are allocated for Nike-Zeus 


PERSHING 


Pershing is an over-500-mile range ballistic missile being developed for extended tactical 
surface-to-surface missions by the Army. It employs a nuclear warhead. While Sergeant 
replaces Corporal and Redstone, Pershing, in fact, extends the Army’s range. Martin- 
Orlando has prime systems responsibility, while Thiokol will make the solid rocket 
propulsion system and Bendix, the guidance. The Pershing test vehicle will have a 30-ft 
long by 2-ft. diameter first stage, with the second stage being somewhat shorter—like 
a stretched out but thinner Polaris. It will probably carry a one-megaton warhead. In 
terms of money, it is believed that Army has already scheduled about $1 billion for 
its development and initial production. 
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| U.S. NAVY —Air-to-Air 


SIDEWINDER 
































sic Jo! o || | ay 
T kn ' . 
me a3 ew all Lt 
} The Navy's Sidewinder is a rugged, Weight (Gross), Ib _ 55 WARHEAD . - 
inexpensive, homing missile. It is ca- —— Aluminum Type: High explosive 
hle . y ag sh-ner- UIDAN GROUND SUPPORT MAJOR 
pable of operating ageinst high pet en Phileo Corp. CONTRACTORS 
formance aircraft, and can destroy Type: infra-red homing cates & Gat aed Pues 
enemy fighters or bombers from sea power PLANT . 
level to altitudes over 50,000 ft Manufacturer: Hercules Powder Handling & Service: ee eo 
Sidewinder has less than two dozen Propellants: Solid - 
Type & Number: Uncooled, cast (1) Check-Out Equipment: Philco 


moving parts. and no more electronic 
components than an ordinary radio 


It does not need complex launching 
equipment, and is highly maneuverable 
at supersonic speeds. Specialized train- 
ing is not required to handle and 
assemble the missile effectively 

The missile has a General Electric 
infra-red system and homes on radia- 
tion from its target. However, its per- 
formance is hindered by cloud forma 
tions due to the infra-red system 
Basically designed as a_ defensive 
weapon for naval warfare, it will also 
be used in the air defense of the U.S 

The guidance system is passive 
infra-red, which usually takes the mis 
sile up the tail pipe of the target am 
craft. The seeker occupies the first four 
inches of the missile, followed by the 





guidance section. The servo motors are 
located between the forward fins, fol 
lowed by the warhead 

The mussile ts 4'2 in. in diameter 
and 9 ft. long. The motor is 75 in 
long, with a nozzle 7 in. in length 

Sidewinder's seeker 1s Operative 
from the moment of the launcher at 
craft's takeofl, Range at high altitude 
is 11,000 feet. and at sea level about 


3.500 feet 








DESIGNATION AAM-N.-7 
PRIME CONTRACTOR: Philco, GE 
STATUS Production, service use 
RANGE 6-7 miles 
VELOCITY Mach 2.5 
FRAME 
Manufacturer Hunter-Douglas, 
Norris Thermador 
Length (Overall), hat 9.5 Neon USAF 
2. ay © : MODEL of the Sidewinder missile. CHANGES in the most recent model. 
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SPARROW III 









































Sparrow Ill was the first air-to-air 
guided missile in this country. The rox 
Sparrow 1 version, now obsolete, was typ 
— developed by the Bureau of Aero- by 
-—— = nautics at the Naval Air Missile Test for 
center and the Sperry Gyroscope Co. iet: 
The Sparrow |, and Sparrow III, are all 
launched by carrier based fighters. The as 
weapons system is versatile and permits 
effective attacks against high and low ' 
altitude targets flying alone or in , 
ay 
groups. _ 
: , . ; um 
Guidance signals deflect the wings ¥ 
of the missile, and direct interception Pe 
lau 
to the objective, even under evasive 
action. Guidance is by radar homing, tes 
and is directed in the first seconds of tor 
flight by launching aircraft lau 
Ihe Navy's Sparrow III is an ad- alt 
vancement over Sparrow |. It attains | 
a speed of over 1,000 mph immediately hei 
after launching. The Raytheon guidance for 
system is said to be completely auto- | firi 
matic in Operation 
Sparrow Ill is the most advanced we; 
missile of its kind. It is intended to be rat! 
used extensively by Navy fighter air this 
craft in Fleet air defense. Sparrow Il the 
is in the group of externally-slung, air- “bt 
craft-launched missiles that are subject pre 
to temperature limitations which may cos 
limit the operational performance of not 
their launching aircraft. The problem plo 
_— fee Is acrodynamic heating, and the pos tod 
Howerd Levy sibility of premature, explosive ignition gui 
ADVANCE OVER EARLY MODEL, missile attains immediate 1,000 mph speed. °! the propellant charge sile 
DESIGNATION: AAM.-N-6 PRI 
PRIME CONTRACTOR Raytheon : 
STATUS: Production atA 
RANGE: 5-8 miles RAI 
VELOCITY: Mach. 2.5-3 VEL 
FRAME FRA 
Manufacturer Raytheon y 
Length (Overall), ft 12 
Diameter (Body), ft 75 (approx.) L 
Span, ft: 3.25 (approx.) D 
Weight (Gross), Ib 350 “ 
Material (Major) Aluminum and iM 
magnesium 
GUIDANCE GUI 
Manufacturer Raytheon Ty 
Type Radar homing PO\ 
POWER PLANT P, 
Manufacturer Aerojet General Ty 
Propellants Solid 
Type & Number Uncooled, cast (1) “ 
WARHEAD 
. Type: High explosive 
Capa ROE Tee ey GROUND SUPPORT MAJOR 
- CONTRACTORS "C 
9 “Zw Handlin & 5S i : El National 
MOST ADVANCED missile of kind is claim for Sparrow UI. ee Fak te 
Watch Co. 
132 missiles and rockets, July 28, 1958 mis 
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The Navy’s Zuni is an air-to-ai 
rocket designed for fighter and attack- 
type aircraft. It is under development 
by the Naval Ordnance Test Station 
for the Bureau of Ordnance. Zuni has 
jet-operated folding fins, a feature that 
allows an aircraft to carry four times 
as many rockets. 

Zuni will be effective against tanks, 
pillboxes and other hard-to-destroy em- 
placements. Its high velocity and short- 
time-to-target assures it as a high-kill 
potential in air-to-air combat. The 
launcher, mounted on the aircraft's 
wing, holds four rockets and is used 
for transporting and storing, as well as 
launching. Launchers are jettisoned 
after firing 

The Zuni carries a variety of war 
heads and fuse systems. It will be used 
for both air-to-air and air-to-surface 
firing 

The disadvantage of this type of 
weapon is that it is an aimed rocket 
rather than a guided missile. However, 
this concept has certain advantages, not 
the least of which is a minimum of 
“bugs”; it is simply constructed; can be 
produced and fired in volume at a low 
cost and to the limit of its abilities; ts 
not only flexible as to operational de 
ployment, but ts available now, Even 
today, in the age of the highly complex 
guided (and therefore jammable) mis 
sile, it is @ Mainstay of weaponry 


MISSILE is compact for easy carry on fighter aircraft. 


TANKS, PILLBOXES are among targets for Zuni 





Navy 





Navy 
































PRIME CONTRACTOR NOTS 
STATUS: Production 
RANGE: 5 miles max. 
VELOCITY Mach 3 
FRAME 
Manufacturer: Hunter-Douglas 
Length (Overall), ft 9.17 
Diameter (Body), ft: 0.42 
Weight (Gross), Ib 107 
Material (Major): Aluminum 
GUIDANCE 
Type: Unguided 
POWER PLANT 
Propellants: Solid 
Type & Number: Cast (1)—4 nomles 
—- High explosive FOLDING FINS make possible bigger load for plane. an 
<__I = 
U fe b - 
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U.S. NAVY —Air-to-Surface 





BULLPUP 





Navy 
BEING FITTED into wing holders, Bullpup shows size. 





Navy 
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The Navy's Bullpup is the first air- 
to-ground missile especially designed to 
provide non-nuclear fire support to 
ground troops and tactical targets. It is 
designed to practically eliminate the 
usual ground support system of main- 
tenance and training 


Bullpup can carry a variety of 250 
lbs. of bombs. It is a supersonic solid- 
propellant missile 


[he missile is controlled by direc- 
tion button in the cockpit of the firing 
aircraft. The control gives up-down and 
right-left commands. The pilot, by fly- 
ing the aircraft, simultaneously flies the 
missile until it is zeroed-in on the target 


Because of the simplicity of the 
Bullpup, it can be checked out at the 
factory, placed in storage up to six 
months and have its three parts assem- 
bled and mounted on an aircraft in 
five minutes by a three-man crew, It 
has been said that this bird has “eye- 
ball” guidance, but regardless of these 
witticisms, the Bullpup is one of the 
first of a long upcoming series of vitally 
important tactical missiles designed to 
minimize the roll of and danger to 
manned aircraft 


DESIGNATION ASM-N.-7 
PRIME CONTRACTOR Martin 
STATUS: Production 
RANGE: 5 miles (approx.) 
VELOCITY Mach 1-2 
FRAME 

Manufacturer Martin 


Length (Overall), ft i! 
Diameter (Body), ft 


Span, ft 2.7 (approx.) 

Weight (Gross), |b 540 

Material (Major) Aluminum 
GUIDANCE 

Manufacturer Martin 

Type: Visual reference radio command 


POWER PLANT 


Manufacturer Allegheny Ballistics 

Propellants Solid 

Type & Number Cast, uncooled (1) 
WARHEAD 

Type: 250-pound bombs 
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U.S. NAVY —Anti-Submarine 





Rat is one of the Navy’s rocket 
assisted torpedos. It is launched from 
destroyers in pursuit of enemy subs, 
and is expected to be in fleet operation 
by the end of this year. 

Developed by the Naval Ordnance 
Test station, the Rat weapon 
consists of standard homing torpedo, 


system 


solid-propellant rocket booster and de- 
tachable aerodynamic control surfaces 
for stability. 


The destroyer’s sonar equipment 
detects and tracks the enemy sub- 
marine. Then the ship's fire-control 


system elevates the Rat launcher and 


sets the range. The rocket motor pro- 
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RAT 


pells the torpedo along a ballistic flight 
path and separates as it reenters the 
water where the parachutes and nose 
cape are discarded. Rat then starts a 
circling search pattern until the hom- 
ing device makes contact and guides 
the weapon to its target. 

The Rat may also be air launched 

Rat is the first of a long line of 
such anti-submarine weapons, such as 


Subroc, a more sophisticated follow-on 


PRIME CONTRACTOR NOTS 
STATUS: Production 
RANGE: 5 miles 


FRAME 
Stages: 2 
Manufacturer: NOTS 
Length (Overall), ft: 16 
Diameter (Body), ft: 1.28 (approx.} 
Span, ft: 2.5 (approx.) 
Weight (Gross), Ib: 450 
Material (Major): Steel 
GUIDANCE 
Manufacturer: NOTS 
Type: Acoustical 


POWER PLANTS 
First Stage (Booster) 
Manufacturer: Allegheny Ballistics 
Propellants: Solid 
Type & Number: Cast, uncooled (1) 
Second Stage 
Type & Number: 
WARHEAD 
Type: 


Homing Torpedo (1) 


Standard Torpedo 





MISSILE IS TORPEDO-LAUNCHED from destroyer at subs. 
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U.S. NAVY —surface-to-Air 





TALOS 





Talos, a Navy supersonic guided 
missile, is designed to destroy enemy 
aircraft at a range of more than 65 
miles and at extreme altitudes. 

The Talos will form the major 
armament of the light cruiser Galves- 
ton, and plans are underway to equip 
the first nuclear-powered U.S. cruiser 
with the system. 

The surface-to-air missile is ac- 
celerated to supersonic flight by a solid 
propellant rocket. The booster is jet- 
tisoned after the missile reaches cruising 
speed. The ram-jet sustainer then ig- 
nites, and provides thrust to keep the 
missile at a constant speed throughout 
its flight. A two-stage guidance system 
gives Talos the capability of high fire- 
power, as well as long 


accuracy at 





Bendiz 
GALVESTON is first Talos cruiser. 
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ranges. The first stage carries the 
missile from launcher to target area; 
it is then taken over by a beam-riding 
guidance system. 

Talos is now being produced under 
a $27-million contract for the Navy 
by the missile section of the Bendix 
Aviation Corp. Its development began 
with the Bumblebee program, under 
the direction of the Applied Physics 
Lab of Johns Hopkins University. 

By 1960, Talos will be installed 
aboard four other cruisers of the Navy, 
in addition to the Galveston. Army 
deployment of the Talos is still un- 
certain, although there are indications 
that it will be phased out 
becomes operational. 


before it 





DESIGNATION: SAM-N.6 
PRIME CONTRACTOR: Bendix, RCA 
STATUS: Production 
RANGE: 70 miles [(approx,) 
VELOCITY: Mach 34 
FRAME 
Manufacturer: McDonnell 
Length (Overall), ft: 20 (booster 10 f 
approx.) 
Diameter (Body), ft: 2.5 
Span, ft: 9.48 
Weight (Gross), Ib: 3000 (less booster) 
Material (Major): Steel 
GUIDANCE 
Manufacturer: Farnsworth Electronics 
Sperry 
Type: Beam Rider/passive homing 


POWER PLANTS 
First Stage (Booster) 


Manufacturer: Bendix 
Propellants: Solid 
Type & Number Cast (1) 
Second Stage 
Manufacturer: McDonnell 
Propellants: JP 
Type & Number 18” ramjet (1) 
WARHEAD 
Type: High explosive or nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: GE, RCA, American Machine 


& Foundry, North Ordnance 
Radar & Ground Control: RCA 
Handling & Serv.: GE, Northern Ordnance 





TALOS AT LAND-BASED installation of the Naval Ordnance Missile Test Facility. 
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TERRIER I & II 


[he Terrier, a 
surface-to-air 
perimentally in November, 1954, from 
the USS Mississippi. It is designed to 
intercept aircraft under all weather 
conditions at longer range and higher 
altitudes than anti-aircraft guns. 


supersonic 
ex- 


Navy's 


missile, was fired 


Terrier 1 is installed on the cruisers 
USS Boston, USS Canberra, destroyer 
USS Gyatt, and will be used on many 
other destroyer-frigate-type 
The solid-propellant power-plant is 
produced by Allegheny Ballistic. Terrie? 
and travels to 


V essels 


I is booster-launched, 


the target by beam-rider guidance 
Terrier 11 is reported to be large 
than Terrier 1, and will have radar 


homing guidance to supplement ship- 
board beam-rider direction. It will also 
be launched by a booster. 


The Terrier is being produced in 
quantity for the U.S. Navy Bureau 
of Ordnance at the government-owned 
Naval Industrial Reserve Ordnance 
Plant, operated for the Navy by 
Convair. 


Each Terrier launcher is served by 


EARLY TEST VERSION of Terrier leaving launcher aboard U.S.S. Norton 


missiles and rockets, July 28, 1958 





°o + ro 





\ 


its OWN magazine and missile over-haul 
and servicing room. The missiles and 
their boosters are stored vertically in 
a ready service ring, one for each arm 
of the two-missile launcher. The mis- 
sile is selected, positioned, loaded and 
placed on its launching rail in a matter 
of seconds. 


DESIGNATION: SAM-N-7 [I) 
PRIME CONTRACTOR Convair 
STATUS: Production, service use 
RANGE: 10 miles max. (No. 1), 
20 miles max. (No. II) 
VELOCITY: Mach 2.5 max. 
FRAME 
Stages: 2 
Manufacturer: Convair 


Length (Overall), ft: 15 ft. (No. 1), 
27 with booster 
(Body), ft: | (approx. 


3.5 (approx. 


Diameter 
Span, ft: 





Navy 
Sound. 

















Weight (Gross), |b: 1000 launching wf. 


(No. 1) 

GUIDANCE 
Manufacturer: Reeves/FTL (No. |) 
Sperry (No. II) 
Type: Beam rider 


POWER PLANTS 
First Stage (Booster) 


Manufacturer: Allegheny Ballistics 
The Hicks Co. 
Propellants: Solid 


Type & Number: 
Second Stage 


Uncooled, cast (1) 


Manufacturer: Allegheny Ballistics 
Propellants: Solid 
Type & Number: Uncooled, cast (1) 
WARHEAD 
Type: High explosive 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Northern Ord. 


Radar & Ground Control: Sperry Gyro, 
Western Elec., Reeves Instr. 

Handling & Service: Baker-Raulang, 
Wash. Tech. Associates 


Transport Vehicles: Baker-Raulang 





Convair 


TERRIERS ON AFT DECK of Canberra. 
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U.S. NAVY —surtace-to-Surface 





The Navy first announced plans for 
the Polaris Fleet Ballistic Missile early 
in 1957. The missile is now rated “top 
priority” by the Navy, and will be the 
Navy’s first intermediate range ballistic 
missile. Polaris is designed to fire from 
surface ships, as well as submarines in 
under-water positions. 

Due to refinement of design, Polaris 
will be smaller and lighter than other 
IRBMs. It will be small enough to per- 
mit carrying a sizeable number of mis- 
siles in a single sub, without increasing 
the size beyond present nuclear pow- 
ered submarine dimensions. 

The missile is carried aboard the 
submarine in individual containers. 
Compressed air in the container forces 
the Polaris to the surface of the water 
in torpedo fashion. The missile will be 
lifted to altitude and set on course by 
its original propulsion and guidance 
components. Polaris is capable of carry- 
ing a thermonuclear warhead. 





DUMMY Polaris in underwater tests. 
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POLARIS 





Navy 


NOZZLE END of Polaris first-stage motor. 


PRIME CONTRACTOR: Lockheed 
STATUS: Research and development 
RANGE: 1500 miles 
VELOCITY: 6000 mph (average) 
FRAME 

Stages: 2 





Navy 


Manufacturer Lockheed 
Length (Overall), ft: 26.5 
Diameter (Body), ft: 45 
Weight (Gross), |b: 28,000 
Material (Major): Steel 
GUIDANCE 
Manufacturer: GE/MIT, Sperry Gyro 
Type: Inertial 
POWER PLANTS 
First Stage (Booster) 
Manufacturer Aerojet 
Propellants: Solid 
Type & Number: (1) Cast, uncooled 
4 nozzles 
Thrust, |b: 80- 100,000 
Second Stage 
Manufacturer: Aerojet, Thiokol 


Propellants: Solid 
Type & Number: {1} Cast, uncooled 


3 nozzles, jetavators 


WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Westinghouse, Sperry Gyro 
Fueling: Aerojet 
Radar & Ground Control G.E 


Handling & Service Westinghouse 


ry 

















Navy 


EJECTION TESTS from simulated sub container. Moo 
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Regulus /, surtace-to-surface mis- 
sile was developed by Chance Vought 
in 1948, under the sponsorship of the 
Bureau of Aeronautics. It resembles 
a swept-wing fighier. A submarine can 
surface, fire the Regulus and submerge, 
all within minutes. Tactically, it will 
be used by Marines against appropriate 
land targets 

Launching equipment can be in- 
stalled in a short period of time on 
several types of vessels, with only slight 
modification to the ship. The missile’s 
wings fold for shipboard storage 

Regulus / is launched from a short 
rail launcher. where it rests on four 
slipper fittings. Launching boost ts 
from two rockets which accelerate the 
Regulus to flying speed in a little over 
two seconds. Rocket cases and slippers 
are ejected after the launching. It is 
boosted to flight speed by two Aero- 
jet solid propellant JATOs. 


DESIGNATION SSM-N-8a 
PRIME CONTRACTOR: Chance Vought 
STATUS Production, service use 
RANGE: 500 miles 
VELOCITY Mach 0.9 
FRAME 
Manufacturer: Chance Vought 
Length (Overall), ft: 33 
Diameter (Body), ft: 45 
Span, ft: 21 
Weight (Gross), |b: 12,000 (less booster) 
Material (Major): Aluminum 
GUIDANCE 
Manufacturer Sperry 
Type: Command 


POWER PLANTS 
First Stage (Booster) 


Manufacturer: Aerojet 
Propellants: Solid 
Type and Number: JATO (2) 
Thrust, Ib: 66,000 @ 33,000 
Second Stage 
Manufacturer: Allison 
Propellants: JP 
Type & Number: Turbojet (1) 
Thrust, Ib 4600 
"WARHEAD 
Type: High explosive or nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Fruehauf, Cook Electric 
Fueling: Bowser 
Radar & Ground Control: Chance 


Vought, Hallamore Electronics 

Handling & Service: Airlogistics, Weber, 
Fruehauf, AC Spark Plugs 

Transport Vehicles: Spencer-Stafford 
Fruehauf 
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REGULUS 

















Navy 


REGULUS CAN BE launched from carrier decks with steam catapulted carts. 





. 


Navy 


A ZERO-LENGTH launch is made from deck of carrier, boosted by rocket power. 
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REGULUS II 


The Navy's faster-than-sound guided 
missile Regulus U, is a faster, longer- 
range version of Regulus I. Regulus Il 
is designed to be launched from sub- 
marines, aircraft carriers cruisers and 
shore bases. 

Chance Vought Aijrcraft reports 
that Regulus Il is “probably the most 
remarkable ‘Bird’ now under develop- 
ment.” 

Regulus 11 has a General Electric 
turbojet J79 engine, and is capable 
of delivering a nuclear warhead with 
“pinpoint” accuracy to a target more 
than 1,000 miles away, at twice the 
speed of sound and at altitudes over 
60,000 ft. 

Test and training versions of 
Regulus Il are equipped with landing 
gear so that the missiles can be re- 
covered after each flight. Regulus II is 
a logical outgrowth of Regulus I, a 
subsonic, 1000-mile (with extra tanks) 
submarine-launched bird, now opera- 
tional with the fleet. 





























DESIGNATION: SSM-N-9a 
PRIME CONTRACTOR: Chance Vought 
Navy : ‘ 
LANDING GEAR permits recovery of bird after flight. STATUS: Development production 
RANGE: 1000 miles 
VELOCITY: Mach 2 
FRAME 
Manufacturer: Chance Vought 
Length (Overall), ft: 57 
Diameter (Body), #: 6 
Span, ft: 20 
Weight (Gress), Ib: 22,000 (less booster) 
Material (Major): Aluminum 
GUIDANCE 
Manufacturer: AC Electronics 
Type: Command or inertial 


POWER PLANTS 
First Stage (Booster) 





Manufacturer: Aerojet 
Propellants: Solid 
Type & Number: JATO [I 
Thrust, !b: 100,000 (approx. 
Second Stage 
Manufacturer: GE 
Propellants: JP 
Type & Number:: J79 turbojet (1) 
Thrust, Ib: 15,000 
WARHEAD 
Type: Nuclear 
GROUND SUPPORT MAJOR 
CONTRACTORS 
Launcher: Fruehauf, Cook Electric 
Fueling: Bowser 


Radar & Ground Control: Chance Vought 
Handling & Service: Airlogistics, Weber, 
Fruehauf, AC Spark Plug 

Chance Vought Transport Vehicles: Spencer Stafford, 

REGULUS Tl has faster, longer range than predecessor. Fruehauf 
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U.S. NAVY —wissiles of the Future 





ASROC 


Anti-Submarine Rocket, or—some say—Atomic- 
Submarine-Rocket. Launched underwater, the 
Asroc covers most of its distance through the air 
and then re-enters the water to seek its target by 
acoustical homing. Produced by the Minneapolis- 
Honeywell Co. which also has the systems respon- 
sibility. 


ASTOR 


Anti-Submarine Torpedo Ordnance Rocket. In de- 
velopment now by Westinghouse Ordnance, Balti- 
more, Astor is based on a vehicle the size of a 
Mark 18 torpedo. Nuclear warhead gives it a 
large kill radius when used as a supersubmarine 
killer. It is one of several such underwater atomic 
capabilities being developed by the Navy. 


CORVUS 


Corvus is an air-to-surface missile being developed 
by Temco under a multi-million dollar Navy con- 
tract. The missile would be used on carrier and 
shore-based aircraft of Navy and Marine Corps 
Texas Instrument and W. L. Maxon are develop- 
ing guidance, Reaction Motors reportedly is de- 
veloping power plant. 


CROSSBOW 


Crossbow is an air-to-surface missile under de- 
velopment by Northrop, powered by a turbo-jet 
which will give it a velocity of about 500 knots. 
It homes on enemy radar. This makes it, in effect. 
an enemy defense degradation missile, designed 
to either silence or keep silent enemy radar 


DIAMONDBACK 


Diamondback is an air-to-air missile believed to 
be a successor to the infra-red homing Sidewinder, 
and reportedly is under development by Naval 
Ordnance Test Station, China Lake, Calif. Basi- 
cally, it will have increased range and perform- 
ance over Sidewinder and Navy may fit it with 
“liquid-packaged” propellant. Philco is prime 


EAGLE 


Sull in the proposal and cross-proposal stage, the 
Eagle is rumored to be a “highly sophisticated” 
missile scheduled to be married to a simple fighter 
plane which will act only as a platform. Range is 
50-100 miles and projected use is for both air-to- 
ground and air-to-air. 
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EX-8 


EX-8 is an Aerojet-General project designed to 
give the Navy an ultra-high speed underwater 
anti-submarine missile. It is designated as a rocket 
(or perhaps hydro-duct) powered torpedo with 
speeds up to and perhaps exceeding 150 knots. 
Reportedly a new method of cavitation control 
has been developed to decrease drag and notse 


HOPI 


Hopi is another Navy missile in the advanced de- 
velopment stage. Supposed to be capable of carry- 
ing a hydrogen warhead (minimum weight on the 
order of 650 pounds), Hopi is a medium-range 
air-to-surface missile being developed by the 
Naval Ordnance Test Station at Inyokern, Calit.. 
designed for carrier aircraft. 


KATIE 


Katie, like Subroc, is a weapons system aimed at 
extending the useful life of conventional naval 
ships now in service. Katie is reported to be a 
rocket with a nuclear fission warhead that will be 
capable of utilizing regular 16-inch guns on Navy 
ships as launching tubes. Presumably it would 
be both surface-to-surface and anti-submarine. 


RAVEN 


An air-to-surface missile, one of many the Navy 
is currently working on. Unique feature is the hot- 
gas generator propulsion system. No other details 
have been revealed. However, it is rumored that 
this missile will also be launched by a compara- 
tively simple fighter plane. 


SUBROC 


A missile designed to be launched from conven- 
tional torpedo tubes. Fired underwater, but flies 
most of its (25-50 mile) course through the air. 
Reported to have a nuclear capability. Goodyear 
is the prime contractor with Librascope and Kear- 
fott companies listed as major sub-contractors 


TARTAR 


Similar to the Terrier, but smaller, the Tartar is 
carried by cruisers and destroyers. After launch, 
the missile is a beam-rider. The radar beam can 
reportedly handle more than one missile at a time. 
Speed is in excess of Mach 2, Convair-Pomona 
has prime systems responsibility. 
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M-100A J-2 J-3 M-2 T-6 
similar to the Snark. Three versions The main differences are the swept- 


Air to Air 


M-100A 


The United States became familiar 
with the M-100A air-to-air missile dur- 
ing the conflict in Korea where it was 
first placed in service. 

In the same class as the Falcon, this 
weapon is of a very primitive design. It 
features a single solid rocket, and can 
be used with infrared guidance or un- 
guided. 


STATUS: Operational production 
RANGE: 3.4 miles 
VELOCITY: 1740 mph 
FRAME 
Length (Overall), ft: 4.43 
Diameter (Body), ft: 0.26 
Span, ft: 0.82 
Weight (Gross), |b: 18.5 
GUIDANCE 
Type: Infrared (also unguided.) 
POWER PLANT 
Propellants: Solid 
Number 1 
Thrust, Ib: 100 
Exhaust velocity: 1000 ft/sec. 
Burning time: 3.1 sec. 


Anti-Submarine 





The J-2 air-breathing missile is 
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of the missile are reported to be in the 
R&D stage. 

In addition to its mission as a sub- 
marine weapon the J-2 can be equipped 
with containers about 3,200 
Ibs. of supplies to tsolated troop units. 

The third J-2 version features land- 
ing skids for recovery purposes. The 
peak & ceiling is estimated at 6.8 miles. 


to carry 


STATUS: Research and development 
RANGE: 525 miles 
VELOCITY: 645 mph 
FRAME 
Stages: 2 
Length (Overall), ft: 36.6 
Span, ft: 23.6 
Weight (Gross), |b: 16,100 
GUIDANCE 
Type: Radio 
POWER PLANTS 
First Stage (Booster) 
Propellants: Solid 
Type & Number: 2 
Second Stage 
Propellants: Kerosene 
Type & Number: Axial-flow turbine (1) 
Thrust, Ib: 4850 
WARHEAD 
Weight, Ib: 2200 
This weapon, designed for use 


against marine targets is a supersonic 
version of the J-2 and features the 
same fuselage and guidance _instru- 
mentation. 


back wings and the addition of 
ramjet and two booster rockets. Being 
ramp-launched, the J-3 has a_ peak 
ceiling of 10.25 miles 
STATUS: Trial production 
RANGE: 450 miles 
VELOCITY 375 mph max 
FRAME 
Stages 2 
Length (Overall), ft 38.25 
Span, ft 23.6 
Weight (Gross), Ib 18,700 
GUIDANCE 
Type: Radio or radar 
First Stage (Booster) 
Propellants: Solid 
Type & Number “ 
Second Stage 
Propellants Kerosene 


Axial-flow turbine 
and ramjet 


Type & Number 


Thrust, Ib 15,000 
WARHEAD 
Weight, |b 2200 


Surface to Air 





M-2 


The M-2 two-stage guided missile, 
intended for surface-to-air and surface- 
to-surface purposes, was developed 
from the German Rheintochter 

Already in service, this weapon 1s 


launched from mobile units 
Operational production 


STATUS: 
missiles and rockets, July 28, 1958 
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T-7 COMET | (CH-17) COMET 2 (CH-18) J-I 
ae 
t. RANGE: 37.25 miles (Ceiling: Weight (Gross), |b: 4000 ten 
P 13.5-15.5 miles) GUIDANCE 
. oo 1550 mph Type: Radar The best anti-aircraft missile in the 
ng il > POWER PLANTS Soviet Union, this infrared-guided mis- 
ak Length (Overall), #t: 25 a ae centers ens sile is a single-stage vehicle utilizing 
Diameter (Body), ft: 1.64 tas nen ws “ae boosters for initial acceleration. The 
- Packs Gros) ib aan Thrust, Ib: 10.000 missile is highly maneuverable in the 
les GUIDANCE Second Stage air and highly mobile on the ground, 
on Type: Radar and infrared Propellants: Solid being used by field batteries from non- 
POWER PLANTS Number: 2 permanent positions. Its high-explosive 
; First Stage (Booster) sare, Se 1,100 warhead is armed with a proximity 
as Propellants: Solid © WARHEAD see 
~ Number: | Weight, Ib: 88 - ' ' 
Thrust, Ib: 9,350 e I-8 has been in use for severa 
7 Second Stage years and is used in the defense of 
— — most Soviet cities. Other rockets in this 
r: , 
lid ar ib: 4.625 T wi category are the T-6 and the GVAI, 
4 WARHEAD ( both being rough counterparts of the 
- Weight, Ib: 22-26.5 The T-7 was originally developed Nike-Ajax surface-to-air missile 
ne by the USSR Academy of Sciences as_ crarys. Operational 
“ = a high altitude research vehicle, and has panee. 15 miles 
1-6 been adapted to military use. Its range VELOCITY: 1450 mph 
00 is not available, but its peak altitude rare 
A surtace-to-air missile ol the Nike during flight is approximately 60 miles. Stages: 2 
class, this weapon is reputed to be Guidance is reported to be inertial. Length (Overall), ft: 13.2 
highly efficient for air defense. It has seg“ (Body), ft: re 
~—e } , » ; : pan, ft: ; 
four boosters in addition to the sus-  ¢rarys. Operational Weight (Gross), Ib: 1975 
tainer propulsion unit—and has an ygrocity: 3350 mph GUIDANCE 
operational ceiling of about 60,000 eparge ” Type: wee 
feet. The high-explosive warhead is Length (Overall), ft: 30 POWER PLANTS 
, armed with a proximity fuze. Diameter (Body), ft: 2.7 First Stage (Booster) 
me Span, ft: 9.2 Propellants: Solid 
e- STATUS: Operational Weight (Gross), |b: 5,050 Number: 2 
d VELOCITY: 1630 mph POWER PLANT Second Stage 
FRAME Propellants: Liquid oxygen and hydrazine Propellants: Nitric acid/ alcohol 
is Stages: 2 Type & Number: LPR Number: ! 
Length (Overall), f: 22 Thrust, |b: 11,000 Thrust, Ib: 4600 
Diameter (Body), ft: 2.8 WARHEAD WARHEAD 
- Span, ft: 7.9 Weight, Ib: 18 Weight, Ib: 4.9 
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T-2 (M-103) 


T-3 (M-104) 
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Surface to Surface 





COMET 1 (CH-17) 


Originally designed as a research 
vehicle for studies of the Comet 2 
re-entry problem, Comet 1 performed 
so well that it was put in production 
and subsequently placed in service. 

[his single-stage, solid-propellant 
missile has a burning time of 18 sec., 
a maximum ceiling of about 42 miles, 
and a thrust-to-weight ratio of 2.63. 


STATUS: Operational production 
RANGE: 75-100 miles 
VELOCITY: 3225 mph. 
FRAME 

Length (Overall), ft: 36.8 

Diameter (Body), ft: 4.26 

Span, ft: 10.9 

Weight (Gross), Ib: 20,000 
POWER PLANT 

Propellants: Solid 

Thrust, |b: 53,250 

Exhaust Velocity: 9200 ft/sec 
WARHEAD 

Weight, Ib: 460 


COMET 2 (CH-18) 


This missile’s exterior is in general 
identical to that of Comet 1. The only 
apparent difference is in the longer 
cone of Comet 2 due to the larger war- 
head. 

With a thrust-to-weight ratio of 2.4 
Comet 2 reaches peak height at 195 
miles. The power plant is a solid pro- 
pellant version of the German A-9 
with a burning time of 115 sec. 

It has been reported that the USSR 
has a production of approximately 
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3200 Comet 


STATUS: 


RANGE: 
VELOCITY: 
FRAME 


+ 


2 missiles per month 


Production; being 
readied for service. 


Length (Overall), ft: 
Diameter (Body), ft: 


Span, ft: 


Weight (Gross), Ib: 


GUIDANCE 
Type: 


POWER PLANT 


Propellants: 


Thrust, Ib: 


Exhaust velocity: 


WARHEAD 


Weight, Ibs: 





THE SOVIET T-1, AN IMPROVED GERMAN \V-2, mainstay of the SSM program. 


620 miles 
5700 mph 


43.4 
4.26 
10.9 
4|,500 


Inertial 
Solid 
99,000 
9500 ft/sec 


550 


J-1 


The J-l medium-distance, low- 
level, guided attack weapon is to a 
large degree a continuation of the 


German V-] 


It can be launched from either 


runway or sled and has a peak ceiling 
of approximately 4 miles. Low-level 
flight is made possible through equip- 
missile designed to 


ment within the 


cut out detection radar 


STATUS: 
RANGE 


Operational production 
370 miles 


Sovfott 
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GRAPHITE VANES JUTTING INTO THE EXHAUST STREAM of the T-1 indicate technique of gimballed motors not used. 


VELOCITY 519 mph 
FRAME 
Length |Overall), ft 26.9 
Span, # 20.7 
Weight (Gross), |b 9700 
GUIDANCE 
Type Radio 
POWER PLANTS 
First Stage (Booster) 
Propellants: Solid 
Number 2 
Second Stage 
Propellants: Kerosene 
Type & Number Pulsejet (1) 
Thrust, Ib: 2000 
WARHEAD 
Weight Ib: 2640 


ME (IGOR) 


This anti-tank missile is to a cer- 


tain degree comparable to the U.S. 
Bazooka. and it uses the same type 
launching system. 

The ME, however, has a longer 


range, but it is doubtful whether this is 
of significance in anti-tank warfare. It 
is difficult to make a hit with a Bazooka 
at distances above 900-1000 ft. 


STATUS Operational production 
RANGE 2.25 miles 
RANGE: 
VELOCITY 535 mph 
FRAME 
Length (Overall), ft 4 
Diameter (Body), ft 0.41 
Weight (Gross), |b 10.5 
POWER PLANT 
First Stage 
Propellants: Solid 
Type & Number Sulphur-base | 
Thrust, Ib: 61.5 
Exhaust velocity 9250 ft/sec. 
Burning time: 3 sec. 
WARHEAD 
Weight, Ib: 3.75 
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T-1 (M-101) 


An almost-exact copy of the Ger 
man V-2 (A-4) missile, this vehicle has 
a greatly increased range due to struc 
tural and fuel improvements, The T-! 
is as mobile as our Redstone, and 1s 
equipped with a self-propelled launcher 
and support vehicles. The T-1 configur- 
ation follows a straight cylinder design, 
whereas the V-2 was more elliptical 
The change is due to the easier produc- 
tion of the cylinder sections. This mis- 
sile is the basic design from which the 
longer range T-2 was developed, and 
is reported to be the third stage of the 
intercontinental T-3. There 
erable conjecture that Sputnik IL con- 
sisted of an entire T-1 rocket placed in 
orbit, but contradictory 
vents any conclusion on this specula- 


is consid- 


evidence pre- 


tion 
STATUS: Operational 
RANGE: 400-600 miles 
VELOCITY: 4400 mph 
FRAME 
Length (Overall), ft 50-52 ft 
Diameter (Body), ft 5.15 
Span, ft: 12 
Weight (Gross), |b 38,000 
GUIDANCE 
Type: Radio-inertial 
POWER PLANT 
Propellants: Oxygen alcohol 
Thrust, Ib: 77,000-78,000 
WARHEAD 
Weight, Ib 2,650 
Type: Nuclear 


T-2 (M-103) 


The most operational of Soviet 
long-range missiles, the T-2 is the first 


two-stage missile in the USSR’s arsenal 
lt has been deployed throughout Europe 
at various bases, and reportedly has 
been concentrated along the southern 
flank of the satellite countries in order 
to cover the U.S. airbases in North 
Africa and Spain where SAC operates. 
Other T-2 launching sites are located so 
as to reach most of western Europe. 
There is litthke doubt that this missile is 
a continuation of the T-1l program, 
which sprang from the German V-2 
missile and was greatly improved upon 
by the Russians. 


STATUS: Operational 
RANGE: 1800 miles 
VELOCITY: 5200 mph 
FRAME 
Stages: 2 
Length (Overall), ft: 90-100 
Diameter (Body), ft 12-15 
Span, ft: 27 
Weight (Gross), Ib: 122,000 
GUIDANCE 
Type: Radio-inertial 


POWER PLANTS 
First Stage (Booster) 


Propellants: Oxygen alcohol 
Thrust, |b: 254,000-270,000 
Second Stage 
Propellants: Oxygen, alcohol 
Thrust, Ib: 77 ,000-78,000 
WARHEAD 
Weight, Ib: 2450 
Type: Nuclear 


T-3 (M-104) 


This missile was first reported suc- 
cessfully fired in August, 1957, Also 
designated M-104, the missile has a re- 
ported accuracy of +10 miles from a 
given point. The second and _ third 
Stages are understood to be modified 
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T-1 and T-2 missiles, thus simplifying STATUS: Development production POWER PLANTS ; 
development programs and allowing the RANGE: 6200 miles First Stage (Booster) c 
maximum mileage from a minimum of VELOCITY: 16,000 mph sropenente: Ouygen/Trysratinn s 
Number: 1 V 
hardware and logistical support items. ie one . Thrust, |b: 182,000 | gy 

y ; ¢ , ; sech ages: 

showing the'least German influence on gnath (Overall). #: 2 Sesond Stops . 
: . : Diameter (Body), ft: 16 Propellants: Oxygen/ hydrazine PO 
its design. Span, ft: 23.5 Number | P 

It has a good mass ratio, and is Weight (Gross), Ib: 185,000 Thrust, Ib 53,088 t 
adaptable to mass production without — Rete tnnctiel aes in ag - 

- i ° P . Ps 1o- 1 ‘ i 
the setting up of a complex system Of power pLaNts acs Nucloor 
precision operations. Guidance is in the First Stage 
second stage. The missile is quite likely Propellants: Liquid oxygen kerosene = B 
to be the basic unit for the satellite- Number: 1-2 [-4A 
launching vehicle utilized by the USSR. Thrust, Ib: 520,000 ee ; 

7 Second Stage This is a Soviet version of the 

STATUS: Development production Propellants: Liquid oxygen/kerosene Saenger-Bredt antipodal boost-glide skip 
RANGE: 5000 miles nce natn bomber, and its presence in the Soviet pre 
VELOCITY: 15,000 mph WARHEAD arsenal prompted the USS. to launch Jos 
FRAME Weight, Ib: 1200 (approx.) the Dyna-Soar project. It will quite a 
Stages: 3 Type: Nuclear likely be a manned vehicle, but some ope 
ates toed = — sources have disputed this. Stainless a 
Span, ft: 23.5 T-4 (M-102) steel surfaces will reduce air friction | oan 
Weight (Gross), Ib: 165,000- 175,000 _ and heating. A free-fall bomb or a | “® 
GUIDANCE This medium range ballistic missile guided missile may be utilized as arma- } me 
Type: Radio-inertial is reported to have excellent guidance, ment. | fire 
POWER PLANTS but at the sake of high efficiency levels After completion of a mission, the | '%e 
* « Stage for the overall vehicle. It will deliver pilot may land the vehicle in the ocean | gy 

ropellants: Oxygen/ kerosene : om 
Number: 1.2 an 1,800-pound atomic warhead to a_ and be picked up by a submarine; or, RAR 
Thrust, Ib: 490,000-500,000 target with great accuracy, and can be range permitting, may land in friendly FRA 
Second Stage fired from relatively mobile field equip- territory. The idea behind this type of L 

Propellants: Oxygen/kerosene ment—as our Redstone or the German vehicle was first proposed as far back D 

ag 270,000 V-2 missiles. as the early days of World War II, but | 7 
WARHEAD STATUS: Production orm ee eee ae 

— Nee RANGE: 1000 miles 
VELOCITY: 9500 mph STATUS: Development, preliminary testing 
FRAME RANGE: 12,000 miles 
T-3A Stages: 2 
Length (Overall), #t: 50-55 VELOCITY: 14,000-15,000 mph } 

A follow-on program of the T-3, Diameter (Body), ft: 6.6 FRAME T-5 
this missile has an increased range but wretch (Gren). Ib: nan ee eeiel - i ture 
decreased payload capability. Two ver- 6yipaNceE coy = 435 | Tier 
sions of the T-3A have been reported Type: Radio-inertial Weight (Gross), !b: 232,000 | tect 
146 missiles and rockets, July 28, 1958 | mi. 














+ GUIDANCE 
{ Type: Manned aircraft 
| WARHEAD 
Weight, Ib: 3100 
Type: Nuclear 





—- T = 
| -) 
A three-stage unguided missile with 
‘| | a range of about 100 miles, this is 
| essentially a copy of the German 
Rheinbote design. It has been supplied 
to East European satellite armies and 
is mobile—as are a great many Soviet 
missiles. The missile is supplied to bat- 
teries which have six launchers each. 
Accuracy of the missile is believed to 
i be quite good, but the type of warhead 
is unknown. Considering the gross 
= | weight of less than 5,000 pounds, a 
—~ | nuclear warhead seems unlikely, but 
3 possible. 
STATUS: Operational 
——_; RANGE: 100 miles 
VELOCITY: 2900 mph 
| FRAME 
| Stages: 4 
| Length (Overall), ft: 32.2 
Diameter (Body), ft: 2.9 
zine Span, ft: 9.4 
! Weight (Gross), Ib: 4850 
000 | GUIDANCE 
Type: Unguided 
zine POWER PLANT 
1 Propellants: Nitric acid/hydrazine 
,000 (booster); SPR's (main propulsion) 
Thrust, Ib: 1) 83,500; 2) Unguided 
= 3) 2,300; 4) 440 
lear 
[-5B 
the 
kip This weapon is carried on a selt- 
viet propelled launcher—a KW 85 or a 
nch Joseph Stalin If AFV tank chassis. The 
vite missile is protected during cold weather 
yme operations by a wrap-around clamshell- 
less type heater to keep the propellant warm. 
ion According to some reports, the rocket 
_ can be elevated to firing position, align- 
ma- ment adjustments made, and the missile 
fired without a crew member leaving 
the | the armored carrier-vehicle. 
can STATUS: Operational 
Of, | RANGE: 25 
of Length (Overall), #: 30 
ack Diameter (Body), ft: 2.5 
but | SUIDANCE 
not Type: Unquided 
ting 
viles (=. & 
-s This is a smaller version of the 
125 T-5B, apparently using less-tempera- 
12 lure-sensitive propellant since the car- 
53.5 fer vehicle is not equipped with pro- 
000 | tective heaters for the missile. It is not 
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known whether this is a scaled-down 
I-SB, or whether advances in propul- 
sion and warheads have allowed a re- 
duction in overall size. Photos indicate 
that the missile is carried by a Type 
1955 reconnaissance AFV chassis be- 
lieved to be fully amphibious and pro- 
viding full protection for the crew. 


STATUS: Operational 
RANGE: 15-20 miles 
FRAME 
Length (Overall), ft: 25 
Diameter (Body), ft: 1-1.5 ft. (approx.) 
Span, ft: 2.5-3 ft. (approx.) 
Weight (Gross), Ib: 
GUIDANCE 
Type: 
POWER PLANT 
Propellants: Solid 
Number: I 
Thrust, Ib: 
WARHEAD 
Weight, Ib: 1100 
Type: High explosive or nuclear 


I-7A 


A modification of the T-7, this later 
version is rapidly replacing the T-S5, 
which is now obsolescent and has been 
placed in the hands of the East Euro- 
pean satellites. The T-7A has the same 
range as the T-5—100 miles—but is 
more accurate and utilizes a radio-in- 
ertial guidance system. It is not known 
whether the USSR has succeeded in 
equipping this missile and the T-5 with 
nuclear warheads. It is supported by 
mobile launching equipment and may 
be used in the field from non-perma- 
nent installations, as was the V-2 


STATUS: Operational 
RANGE: 100 miles 
VELOCITY: 3200 mph 
FRAME 
Length (Overall), ft: 27.8 
Diameter (Body), #: 2.7 
Span, ft: 9.6 





Sovfoto 


HONEST JOHN’S COUNTERPART IS THE T-5B, an unguided rocket on a tracked 


tank chassis. 





,, 
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Sovfoto 


A SMALLER VERSION IS THE T-SC, also on a tracked chassis, but lighter. 
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Weight (Gross), |b: 4,500 
GUIDANCE 

Type: Radio-inertial 
POWER PLANT 

Propellants: Liquid oxygen and hydrazine 

Number: l 

Thrust, Ib: 11,500 
WARHEAD 

Weight, Ib: 177 


Underwater to Surface 





GOLEM-1 


[he Golem-| underwater-to-surface 
missile is transported in tow by sub- 
marines. On arrival at launching site, a 
chamber at the tail of the missile is 
filled with water to insure vertical posi- 
tioning. This chamber breaks away 
shortly after the missile emerges from 
the water and is in flight. 

Peak ceiling is 142 miles. It is as- 
sumed that a large number of the USSR 
submarine-fleet, which includes more 
than 600 vessels, is rigged to handle 
the Golem-1. The missile is capable 
of carrying an atomic warhead. 


STATUS: Operational production 
RANGE: 400 miles 
VELOCITY: 5425 mph 
FRAME 
Length (Overall), ft: 54 
Diameter (Body), ft: 5.41 
Span, ft: 1t.t 
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Weight (Gross), |b: 33.125 
GUIDANCE 


Radio-inertial 


Type: 
POWER PLANT 


Propellants: Liquid oxygen and alcohol 

Type & Number: | 

Thrust, Ib: 121,200 

Exhaust velocity: 8000 ft/sec. 

Burning time: 65 sec. 
WARHEAD 

Weight, |b: 1750-2000 


GOLEM-2 


The Golem-2, 
be the underwater version of the T-2 
IRBM, is still in the R&D stage. 

The major difference is in the pro- 
pellant used for both 
Golem-2 uses a nitric acid-alcohol com- 
bination, while T-2 is propelled by liq- 
uid oxygen and alcohol. It is assumed 
that this change was incorporated for 
the purpose of increasing the storage 
capacity of the underwater version. 
Peak ceiling is 244 miles. 


which is reported to 


Stages, L.¢., 


STATUS: Research and development 
RANGE: 1240 miles 
VELOCITY: 9325 mph 
FRAME 
Stages: 2 
Length (Overall), ft: 57 
Diameter (Body), #t: 7.2 
Span, ft: 13.1 
Weight (Gross), Ib: 75,000 
GUIDANCE 
Type Radio-inertial 


POWER PLANTS 
First Stage (Booster) 


-_ 
- 


THE OVERRIDING CHARACTERISTIC OF MOBILITY is shown in every photo of Soviet missiles, as demonstrated by the T-7A. 





‘ Rit, i 





Nitric acid and alcohol 


242,000 


Propellants: 
Thrust, !b: 
Second Stage 


Propellants: Nitric acid and alcoho! 


Thrust, Ib: 71,500 
Total burning time: 185 sec 
Exhaust velocity: 10350 ft/sec 
WARHEAD 
Weight, |b 1430 


Underwater to Air 





GOLEM-3 


The Golem-3 is a solid propellant 
anti-aircraft missile 
launched from either a submarine or a 
mobile battery. Reportedly, this weapon 
can be launched from depths of ap. 
proximately 650 ft. 


designed to De 


STATUS: Operational production 
RANGE: 7.45 miles 
VELOCITY: 1860 mph 
FRAME 

Length (Overall), ft: 17.1 

Diameter (Body), ft 2.14 

Span, ft: 5.9 

Weight (Gross), |b: 4625 
GUIDANCE 

Type: Infrared 
POWER PLANT 

Propellants: Solid 

Type & Number: ~ 

Thrust, Ib: 15,000 

Exhaust velocity: 10,000 ft/sec. 

Burning time 8.2 sec, 
WARHEAD 

Weight, |b: 17§ 


iM 
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Every advance in aircraft engineering is 
exemplified in the Avro Arrow, capable 
of traveling at well over twice the speed of 
sound to intercept and destroy enemy air- 
craft at extremely high altitudes. RCA has 
been assigned full responsibility for the de- 
velopment of a complete electronic system 
for fire control, navigation and communi- 
cation, and an integrated automatic flight 


Tmk({s) » 





| CANADA'S SWIFT, FAR-RANGING ANSWER TO ANY SECURITY THREAT 


control system. While an enemy plane is still 
beyond the range of human eye, this radar 
system will detect it, and provide the in- 
tercepting pilot with a continuous flow 
of information, electronically computed in 
terms of position, range and rate of closing. 
Associated with RCA in the project are 
the Minneapolis-Honeywell Regulator Com- 
pany and several Canadian firms, 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, N. J. 
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A support 
| 

test 

equipment 


ecb? Se, 
REPU BLIC VALVES 


FREE-FLOW CHECK VALVES 


No leakage. 3000 psi. Very 
low pressure drop. Can be 
furnished to open at 4 to 35 
psi. Brass, stainless steel, or 
aluminum alloy. 4” to 2” 
pipe or tube. Temp. range 
-65° to 200°F. 








RELIEF VALVES 


Quick unloading, smooth operation. Guided 
shut-off piston with stainless steel or Nylon 
seat. Pressure range to 4000 psi. Brass, alumi- 
num alloy, or stainless 
steel. 4g” to 4” pipe or 
tube. Temp. range to 
400°F. 









I 


For hydraulic applications on 
missile carrier and support 
equipment. Double-acting. 2 
cu. in. displacement per cycle. 
1000 psi. working pressure. 
Aluminum alloy body, stain- 
less steel trim. -65° to 160°F 


LEVELATOR VALVE 


For automatically rmaintain- 
ing height and level condition 
in any vehicle with air spring 
suspension. Controls swaying 
in transit, and off-level posi- 
tion while standing. Appli- 
cable to trucks, buses, trailers, 
carriers, cranes, etc. 







LO-TORG SELECTOR VALVES 


Smooth, easy operation, with low turning 
torque because of pressure balancing design. 
0 to 6000 psi. Bronze, steel, or aluminum 
alloy. '%” to 2” pipe or tube. 2, 3, 4 ports. 


DUAL HAND 
PUMP 


2 pumps, 2 relief valves, and 
2 needle shut-off valves, com 
pactly manifolded for elevat 
ing mechanisms, hydraulic 
applications on ground sup 
port equipment, etc. Alumi 
num alloy body, stainless steel 
trim. -65° to 160°F 





Distributors in principal cities coast to coast 


CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 








REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «© CLEVELAND 35, OHIO 
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covered by patents 


THIRTEEN BRISTOL 
HIGH-SPEED RELAYS 
IN THIS CONVERTER! 


tn anthtele  Mli 





Twelve-and-a-half microvolt resolution at 20 readings per 
second! That’s the outstanding feature of the analogue-to- 
digital converter, developed by Non-Linear Systems, Inc., 
Del Mar, California, to “digitalize” the output of low-volt- 
age transducers in either ground or airborne service. 

It’s significant that Non-Linear Systems engineers se- 
lected thirteen miniature Bristol Syncroverter* high-speed 
relays (inset, top) for use in the converter scanning cir- 
cuits. This versatile, high-speed, polarized relay has earned 
an enviable reputation for reliability, long life and immu- 
nity to shock and vibration in just such critical low-level, 
dry-circuit applications. 


Are dry circuits your problem? 


If so, we believe we have the answer. Dry-circuit reliability 
and long life are outstanding features of the Syncroverter 
high-speed relay. It’s unaffected during severe shock and 
vibration. It has fast pull-in and drop-out and negligible 
contact resistance, and it operates reliably over a wide tem- 
perature range. 


More than 20 models available 


You can specify Bristol Syncroverter high-speed relays 
in an extremely wide variety of operating characteristics 
and in various case and mounting arrangements. Ask us 
for complete details. Write: The Bristol Company, 175 
Bristol Road, Waterbury 20, Conn. @.3A 
*T. M. Reg. U. S. Pat. Of. 


BRIST i FINE PRECISION INSTRUMENTS 
FOR OVER 68 YEARS 


Circle No. 2 on Subscriber Service Card. 
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Electronics Contract 
Awarded to Sylvania 


Receipt of a $2.63 million contract 
award from the U.S. Army Signal Re- 
search & Development Lab., Ft. Mon- 
mouth, N.J., for a “continuation of de- 
velopment work in electronics” has 
been announced by Sylvania Electric 
Products, Inc 

Sylvania reported that the award is 
a continuation of a research and de- 
velopment contract originally awarded 
six years ago, which has been renewed 
on an annual basis. Work on the con- 
tract is being carried out at the com- 
pany’s Electronic Defense Laboratory 


Electronic Circuit Package 


Facilities Now Available 

The “packaging” of electronic cir- 
cuits, from schematic diagram to the 
final printed circuit or modular form, 
has become a highly specialized part 
of product design. Space restrictions, 
temperature, shock and vibration re- 
quirements are often severe 

The potentialities and limitations of 
the printed circuit process, and its 
many modular forms, present their own 
problems. Proper “packaging” can re- 
duce manufacturing cost and greatly in 
crease reliability 

An engineering service, covering 
this phase of electronic design, has been 
inaugurated by Arthur Ansley Mig 
Co., New Hope, Pa. The company has 
reported that printed circuit manufac 
turing facilities are available for making 
prototype boards to test the final design 


STL Missile Symposium 
Investigates AF Program 


Scientific and technical experts in 
the field of ballistic missiles from the 
nation’s leading universities, research 
laboratories and industrial firms at 
tended the Third Annual Ballistic Mis 
sile Symposium held recently at the 
Ramo-Wooldridge Space Technology 
Laboratories, Los Angeles 

During the two-day classified meet- 
ing, the missile experts attended special 
scientific sessions and exchanged in 
formation through the presentations of 
technical papers on major aspects of 
the Air Force Ballistic Missile Program 

Co-hosts for the event were Maj. 
Gen. B. A. Schriever, commander of 
the Ballistic Missile Division, Air Re- 
arch and Development Command, 
USAF; and Dr. Ruben Mettler, vice 
president of STI 

Among the organizations repre- 
sented were: Massachusetts Institute of 
Technology. AC Spark Plug, Lockheed 
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SPAING RATE 45 1BS 23% 
EFFECTIVE AREA 10d IN? 4002 
ZREE LENGTH 10Q" t . 0/ 


New Dimension in 


BELLOWS 





When your specifications for design and manufacture of precision 
bellows require unusual know-how or close scheduling, Belfab 
Corporation may be your best source. Precision welded bellows by 
Belfab have helped solve many “impossible” problems—and almost 
literally helped develop new dimensions in 
bellows precision. 


Preliminary designs, catalog and data sheets 
furnished on request without obligation. 





*2®BELFAB corrorarion 


AGAWAM, MASSACHUSETTS e DAYTONA BEACH, FLORIDA 
©1958 Tec 
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Do you have a hot throat problem? 


Solution: RIM PYROTEX 
REINFORCED PLASTICS 





When missile temperatures rise as for you. They provide exceptionally 
high as 10,000°F, and you have to high strength-to-weight ratios, take 
meet structural as well as thermal a smooth finish, and can be mass 
insulation requirements, your prob- produced to precision standards. 
lem is a big one. You have an excel- Other missile parts for which R/M 
lent solution: R/M Pyrotex—a com- Pyrotex has been selected: nose and 
plete line of asbestos-base reinforced exhaust cones, blast tubes, grain 
plastic materials. seats, fins and combustion chamber 
The rocket exhaust throat shown liners. If heat extremes are part of 
here is an example of what these your problem, it will pay you to get 
important new R/M materials can do more details on R/M Pyrotex! 


For further information, write for technical bulletin 


RAYBESTOS-MANHATTAN, INC. 


REINFORCED PLASTICS DEPARTMENT, Manheim, Pa. 


FACTORIES: Manheim, Pa.; Bridgeport, Conn.; Paramount, Calif.; No. Charleston, S.C.; 
Passaic, N.J.; Neenah, Wis.; Crawfordsville, ind.; Peterborough, Ontario, Canada 





RAYBESTOS-MANHATTAN, INC., Asbestos Textiles « Laundry Pads and Covers « Engineered Plastics « Mechanical 
Packings « Sintered Metal Products « Industrial Rubber « Rubber Covered Equipment « Brake Linings « Brake 


Blocks Abrasive and Diamond Wheels « Clutch Facings e Industrial Adhesives e« Bowling Balls 
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Aircraft, General Electric, Martin Co, 
Burroughs Corp., Scientific Advisory 
Committee, Scientific Advisory Board, 
Avco Manuf., University of Michigan, 
Aero-jet General, Convair, Bell Tele. 
phone Labs, Douglas Aircraft, Reming. 
ton Rand, American Machine and 
Foundry. 

Joint symposium 
were the Ballistic Missile Division, the 
Ballistic Missile Office, Air Materiel 
Command, USAF; and STI 


sponsors of the 


May Transistor Sales 
Close To 3 Million Units 


Factory sales of transistors during 
Mav 2.99 


with a 


amounted to 
dollar 
[his is an 


the month of 
million units, 
$7,250 million 
142.964 
sales figures for 
198 units 
the figures for 

The 


tronics 


value of 
increase of 
and $225,277 over the 
April 1958, and 944.. 
worth $1,614 
May 1957 
report, 


Association, 


units 


million over 


sales issued by Elec 


Industries also in- 
dicates that the 


transistors during the first five months 


cumulative sales of 
of this year increased substantially over 

Sales figures 
through May 
million units 


the same period in 1957 
January 
totaled 14.894 

valued at $34,582 million, compared 
with 8,954 million transistors with a 
$25,128 million sold during 


for the period 
1958 


value of 
the same period last year 

Ihe EIA chart below shows factory 
sales and dollar values for the January- 
May period of 1958. The unit figures 
for the corresponding months of 1957 
are included for 


Comparison purposes 


1958 1958 1957 
Sales Sales Sales 
(units) (dollars) { units} 


‘7. 


Magnavox Forms 
New Subsidiary 


Wayne, Inc 
formation ol 
Astro-Phy 


Magnavox Co. of Ft 
has announced the 
new subsidiary—Magnavox 
which 
N.Y. The initial 
company will be under 
the direction of Col. James W. Ander 
(USAF-ret), who was con 
nected Rome Air Development 
Center until November, 1957. The new 
formed to future 


Laboratories, Inc.. 
Rochester, 
efforts of the 


SIcs 


located in 


son, jy 
with 
subsidiary was meet 
defense needs in the field of missile and 


space technology 
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EXPLOSIVE 
BOLTS 


For HIGH PERFORMANCE 
release / separation 
APPLICATIONS IN AIRCRAFT 
and MISSILE SYSTEMS 


q 
Z 
y 
t 


a 


MAXIMUM 
RELIABILITY 


CONTROLLED 
FRAGMENTATION 


’ 


’ 
a i) 
Ae 
INTEGRATED y 
DESIGN 


Mc/S/A Explosive Bolts are designed to 
meet military specifications, and special 
units can be produced to individual 
customer requirements. Their use in air- 
craft and missile systems provide opti- 
mum efficiency in all environments. 
Uses include multi-stage missile sepa- 
ration, rocket sled release, jettisoning of 
tanks, bombs, rockets and other special 
applications. Write in for detailed tech- 
nical data applicable to your systems 


Explosive Ordnance by 


McCormick Selph Associates 


Hollister Airport - Hollister, California 
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W. Coast Co. to Develop 
Missile Electronic Systems 


Formation of a new subsidiary 
company for the development of ground 
and airborne electronic equipment for 


missiles and space vehicles has been 
announced by Pacific Automation 
Products, Inc., Glendale, California, 


manufacturers of engineered cable sys 
tems for missiles and missile bases. 

The new organization—Space Elec- 
tronics Corp.—is headed by Dr. J. C. 
Fletcher and Frank W. Lehan, form- 
erly director and assistant director re- 
spectively of the Electronics Laboratory 
of the Ramo-Wooldridge Corp 

Before joining R-W, Dr. Fletcher 
was head of the System Laboratory of 
the Guided Missile Division at Hughes 
Aircraft Co. He is president of the new 


company. 
Lehan was formerly chief of the 
Electronics Research Section of Jet 


Propulsion Laboratory. 

In addition to developing electronics 
subsystems for missile and space pro- 
grams, Dr. Fletcher said the new com- 
pany would conduct research into elec- 
tronic techniques generally applicable 
to space vehicles, but which are not yet 
ready to be intergrated into a system. 

Che president of Pacific Automation 
Products, Inc., Frank G. Jameson, said 
that SEC will be affiliated with the 
parent company in some joint enter- 
prises, but in most cases will work in- 
dependently. 

The biographical material released 
in connection with the formation of the 
new organization describes Dr. Fletcher 
and Lehan as having been responsible 
for development of the guidance and 
control systems for all missiles in the 
Air Force Ballistic Missile Program, in- 
cluding the solid propellant Muinute- 
man, 


Nike Communication System 
Planned for Alaska 


A contract for installation of 
inter-battery microwave communication 
systems between Nike missile sites and 
anti-aircraft operation centers (AAOC) 
in Alaska has been awarded to Philco 
Corporation’s Government and Indus- 
trial Division. 

The $1,050 
awarded by the 
District Alaska, 
struction for the 
in Alaska, also calls for one year's 
maintenance of the system from com- 
pletion date of the project 


two 


million contract, 
U.S. Army Engineet 
which performs con- 


Army and Air Force 


The communications system 
planned and designed by the Head 
quarters Signal Office, U.S. Army 


| 
| 


was 


| 





How KENNAMETAL" 
Sealing Rings... 


Help to Withstand High 
Temperatures . . . A jet engine 


shaft seal of Kentanium,* a titanium 
carbide, operating without lubrication 
at 15,000 surface feet per minute at 
1000°F and 0.6 pounds pressure per 
lineal inch of circumference outper- 
formed every other material tried. 
Kentanium is stress-free, dimension- 
ally stable, maintains great strength 
and provides exceptional resistance to 
abrasion. It is providing all of these 
advantages on many applications . . . 
at temperatures up to 2000°F and as 
high as 5000°F for momentary service. 


Help Solvent Separators to 
Resist Abrasion . . . On this 


job, Kennametal rings of Grade K96 
were installed, replacing conventional 
seals which had at no time given more 
than two months’ service and had 
sometimes failed in only 30 hours. 
Kennametal rings were inspected after 
six months in service, showed no per- 
ceptible wear and were returned to 
service. The customer predicts an ulti- 
mate service advantage of 50 to 1. 


Help to Power Rockets... 
Here the sealing rings are used to han- 
dle red fuming nitric acid. After exten 
sive testing of materials, rings made of 
Kennametal K501, a platinum-base 
composition, were chosen. The manu- 
facturer reports: ‘“‘Kennametal ring 
sealing results have been far superior to 
any other material with no indication 
of seal face wear.’’ This was after the 
best life of the rings previously used 
had been exceeded. 

For details, write for 24-page Booklet 
B-111, “Characteristics of Kennametal” 

. and 12-page Booklet B-444 which 
describes “‘Kentanium.””’ KENNAMETAL 
Inc., Dept. MR, Latrobe, Pa. 
“Trademark 


i vsTRY AND 


tp KENNA NAMETAL 
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Alaska, with engineering assistance 
from the Army Signal Engineering 
Agency in Washington. 

One microwave system will consist 
of a four-station hook-up of Nike sites 
in the Fort Richardson-Elmendorf Air 
Force Base area and the AAOC on 
Fire Island near Anchorage. 

The other six-station communica- 
tion system will connect the Nike bat- 
teries guarding the Ladd AFB-Eielson 
AFB area with the AAOC at Murphy 
Dome near Fairbanks. 

This microwave equipment, which 


operates in the 6,000 to 8,000 mega- 
cycle frequency range, will be equipped 
with full automatic standby transmitter 
and receiver units, automatic switching 
devices and suitable alarms. It also is 
equipped with a duplexing tee for trans- 


mitting and receiving on the same 
antenna. 

All antennas in the Alaska Nike 
microwave system will be equipped 


with heated plastic covers to keep them 
free of snow and ice. The covers also 
will protect the antenna feed horn from 
rain, dust and condensation. 


BINKLEY Leveling Jack 


gives surface 


handling equipment 
a 


. . » 100,000 /b. capacity 
.. + Manually lifts 18 tons 
Actuated by Saginaw Bal/ Bearing Screw 





“Lift” 





The only practical and economical method of precisely leveling sur- 
face handling equipment like the giant Thor transporter-erector is 
through minute manual adjustment. Binkley engineers custom-de- 
signed a leveling jack for Food Machinery and Chemical Corporation 
to do the job. It was developed through application of the Saginaw 
Ball Bearing Screw, a General Motors product, with 90% minimum 


efficiency. 


Binkley’s extensive experience stems from over 25 years designing 
and manufacturing truck and trailer body parts and components, 
including landing gear similar to that shown here. You can benefit 
from this experience by taking your ground handling equipment 
problems to Binkley for expert confidential attention. 





Serving the transportation industry since 1933 


MANUFACTURING 
Cc Oo M PA N Y Warrenton, Missouri 


WEST COAST REPRESENTATIVE 
Walter Weyman Company 
2216 Fifth Street 


Berkeley 10, California 
THornwall 5-3990 
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The CLR-9 uses “heat sinks” jn. 
stead of blowers to cool the klystrons. 
eliminating extensive blower mainte. 


nance and klystron 
faulty blowers. 

In the tubeless power supply, vac- 
uum tubes have been replaced with 
new semi-conductor rectifiers which 
provide long life potential and cooler 
operation of the power supply. 

Operational Nike missile battalions 
in Alaska are part of air defense under 
control of the Alaska Command 


failures caused hy 


IT&T Establishes 
New Space Lab 


International Telephone and Tele- 
graph Corp. has established a new 
space laboratory at Fort Wayne, Ind. 
for systems research and development 
Main work will be on guidance and 
control, data processing and instrumen- 
tation of space vehicles. 

Projects under study include: a 
radio relay system using a number of 
“fixed” satellites for world-wide dial 
telephoning and television transmission; 
an interplanetary navigation system for 
manned space ships; space-to-earth 
communication systems using compres- 
sed radio bandwidths. 

Donaid M. Culler has been named 
head of the new astronics lab. The staff 
will be augmented by a _ consulting 
group of scientists from midwestern 
universities, according to Henri Busig- 
nies, IT&T Laboratories president 


Pressurization Units 
for Guidance Systems 


[wo new pressurization 
use in missile guidance systems have 
been developed by Eastern Industries, 
Inc. 

Model E/AP 100, Type 202, pro- 
vides circulation of pressurized and 
dehydrated air to the wave guide of a 
radar system within a missile. The sec- 
ond unit, Model PRD 50, Type 100, is 
designed for use in tracking and guid- 
ance of ground-based missile operating 
controls. 

[he model for use in missiles is a 
single-cylinder compressor and motor 
assembly, a pressure relief valve and a 
DP-600 Type 100 dehydrator mounted 
on a common base. Total weight is 4 
and %4 Ibs and delivers 150 cu. in. per 
minute and maintains a pres- 
sure of 25 psi minimum. 

Ihe ground-based unit features a 
built-in stand-by with automatic change- 
controls. Dehydration is achieved 
through the use of dual cascade re- 
frigeration systems. 

Circle No. 257 on Subscriber Service Card. 
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book reviews 


— 





WAR—1974, by Lt. Col. Robert B. Rigg. 
USA 304 pp., $5, The Military Service 
Publishing Co., Harrisburg, Pa. 


[This is a dramatic, action-packed 
account of a future global war. The 
book is fiction, but is by no means 
fantasy. The story is based on known 
facts, on weapons now being used by 
our armed forces, plus machines of 
warfare on the drawing boards or 
undergoing tests. 

The book is packed with episodes 
ranging from hidden struggles below 
the earth in secret missile bases to 
electronic combat and undersea war- 
fare with strange drone craft. All of 
this action takes place on future battle- 
grounds. 


NONLINEAR CONTROL SYSTEMS by 
Robert L. Cosgriff, 328 pp.. $9, Mc 
Graw-Hill, New York 


This book is another in McGraw- 
Hill’s series on Control System En- 
gineering. The book aims to provide 
the control engineer with those methods 
of nonlinear systems which are prac- 
tical in the control field. 

The selection of material is such 
that an extensive background is not 
required. Only those methods and 
techniques which are practical from an 
engineering standpoint have been in- 
cluded, and all mathematics beyond 
calculus is developed in the book. 

Emphasis is placed on nonlinear 
theory and nonlinear equations. All im- 
portant points are illustrated by ex- 
amples, and the book includes a short, 
concise treatment of linear theory. 

The material is arranged to proceed 
from the simple to the complex, and 
the author has made use of the con- 
cepts and terminology of automatic- 
control theory rather than those of clas- 
sical mechanics. 


CONFERENCE ON EXTREMELY 
HIGH TEMPERATURES edited by 
Heinz Fischer and Lawerence C. Man- 
sur, 275 pp. $9.75, John Wiley & Sons, 
Inc., New York 


Based on the Conference on Ex- 
tremely High Temperatures held in 
1958, this book is a summary of the 
underlying basis for commercial or 
usable thermonuclear reactions. Em- 
phasis is on high temperatures as they 
relate to the propulsion fields, with 
lesser emphasis on the physics of the 
topics covered 

The conference was held under the 
sponsorship of the Air Force Cam 
bridge Research Center, Electronics Re- 
search Directorate. 
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"$ave SPACE ™ % 
and WEIGHT with > 
“AW. HAYDON COMPANY’ s. : 


. Unique Line 
Pain SUB-MINIATURE _--..- si re 1 4 2 inch cross 


TIME DELAY RELAYS” rouGH 


The 





ra "A.WHAYDON Company 


m3 NORTH ELM STREET, WATERBURY 20. CONNECTICUT 


Design ond Monviacture of Electro-Mechoniceal Timing Devices 
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Small parts requiring very close tolerances and numerous machine 
operations have been our specialty during the past half-century! 
We invite your quotation requests and suggest that you write for 
our itustrated brochure to see how our facilities can be put to 


of Gg SEO 
Sa Vogt MACHINE WORKS 


4635 WEST LAKE ST., CHICAGO, ILLINOIS 
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Producers of 
Guidance Slip Rings 
for 


BOMARC* 
POLARIS 
THOR 





SLIP RING 


Experience on Projects such as: 


@ JUPITER “C” @ NIKE 

@ JUPITER © CORPORAL 
@ REDSTONE e@ NAVAHOE 

@ ATLAS @ AND OTHERS 


Write for illustrated brochure 
Dept. MR 
SLIP RING COMPANY OF AMERICA 


3612 WEST JEFFERSON BLVD. 
LOS ANGELES 16, CALIF. 
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AIRCRAFT TYPE 
SWIVEL JOINTS 


=, 









~~ = 


LOW TORQUE NEW SELF- 
PLANE ALIGNING 
SWIVEL JOINT— SWIVEL JOINT— 


360° rotation in a 


y 360° rotation plus 
single fixed plane. 


15° side flexibility. 


BARCO Offers 
Two Standard Types 


Here are the newest designs in the field! SEND 
TODAY FOR BARCO CATALOG 269A. Since 1941 
Barco Swivel Joints and special Flexible Assemblies 
have met the precise requirements of in-flight and 
other types of military equipment . . . conforming 
to MIL-J-5513A and other specifications. Barco’s 
wide experience is yours to call upon in the develop- 
ment of your particular project — aircraft, missile, 










= BARCO MANUFACTURING Co. 
566H N. Hough Street @ Barrington, Illinois 
ae —— 


track vehicle or special installation — for 
‘ hydraulic, pneumatic, oxygen, fuel, gas or 
th" liquid service. Barco Representatives are at 
your service in the specification of standard or 
specialized adaptations of standard designs. 








Serving Industry Since 1908 
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WORLD'S 
FIRST 


environmental 
Magnesium Connector 


CANNON DPSM... 


secled for high altitude and pressure 





applications exceptionally Light! 










First completely environmental rack-pane! connector 
First rack-panel connector that can be used as cable 
connector 
Four different sizes * Many insert arrangements 
* Polarized—4 alternate positions * Floating 
mounts * Moisture proof 
Available with — Hermetic sealing * Co 
oxial contacts * Thermocouple contacts * 
Crimped contacts * Air lines 
Can be bock-mounted — permitting 
bench fabrication of harness assem 
bly. Used on B-58 Hustler 
Write TODAY for Catalog DPSM-1 
Please Refer to Dept. 438 
— ras A. Y 
(%) CANNON 
~ PLUS 
CANNON ELECTRIC CO. 
3208 Humboldt St. 
Los Angeles 31, Calif. 
Where Reliability for Your 
nal Product is Our Constant Goa! 


Representatives and distribu- 
tors in all principal cities. 
Please see your Telephone 


a, Yellow Book. 
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cryogenic 
specialists 
expand.... 


HERRICK L. JOHNSTON, INC. is occupy 
ing temporary quarters at 659 Marion Rd., Colum 
bus 7, Ohio while a modern, expanded plant is 


built at 1992 Kenny Rd., Columbus, Ohio 
As R & D experts in the missile field, we have 


special capabilities for the design and manu 
facture of .... 
® STORAGE VESSELS FOR ALL TYPES LIQUE 
FIED GASES 
® PLANTS FOR PRODUCING LIQUEFIED GASES 
® VACUUM-JACKETED TRANSFER LINES 
@ IMMERSION PUMPS 
® VAPORIZERS 
® CASCADE SYSTEMS & OTHER SPECIALIZED 
EQUIPMENT 
Our highly trained engineers are specialists in 
low temperature, high temperature, high vacuum 


and high pressure work. May we help you to 
solve your problems. 


HERRICK L. JOHNSTON, INC. 
Field Office: Main Office: 
7700 Balboa Blvd 659 Marion Rd 
Van Nuys, California Columbus 7, Ohio 
(phone) State 6-6315 (phone) Hickory 3-7434 
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where and when 


———- 





AUGUSI 

ARS, IAS, Regional Technical Meeting, 
“Space Exploration”, San Diego, 
Calif., Aug. 5-6. 

American Institute of Electrical En- 
gineers, Special Technical Confer- 
ence on Non-Linear Magnetics and 
Magnetic Amplifiers, Hotel Statler, 
Los Angeles, Calif., Aug. 6-8. 

American Society for Quality Control 
Annual Conference, Western Re- 
gion, El Cortez Hotel, San Diego, 
Calif., Aug. 7-8. 

Continuation Course, Modern Develop- 
ment in Heat Transfer, University 


of Minnesota, Minneapolis, Minn., | 


Aug. 7-15. 
| AIEE, IRE, NBS, Conference on Elec- 
tronic Standards and Measure- 


ments, National Bureau of Stand- 
ards Boulder Laboratories, Boul- 
der, Colo., Aug. 13-15. 

Industrial Applications of X-Ray An- 
alysis, Seventh Annual! Conference, 
Albany Hotel, Denver, Colo., Aug. 


13-15. 
Missiles Operations Research Engi- 
neering Seminar, Pennsylvania 


State University, University Park, 
Pa., Aug. 17-23. 

AAS Annual Western Regional Meet- 
ing, Stanford University, Dinkel- 
speil Auditorium, Palo Alto, Calif., 
Aug. 18-19. 

ASME, A.I, Ch.E, Conference, North- 
western University, Evanston, IIl., 
Aug. 18-21. 

Western Electronic Show & Conven- 
tion, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, 
Calif., Aug. 19-22. 

Ninth Annual Congress, International 
Astronautical Federation, Amster- 
dam, Holland, Aug. 25-30 


SEPTEMBER 
Summer Program, Problems of High- 





Powered Radar Design, Massachu- | 
setts Institute of Technology, Cam- | 


clearance 


bridge, Mass. (Security 
required.) Sept. 2-12. 


1958 Cryogenic Engineering Confer- | 


ence, Massachusetts [Institute of 
Technology, Cambridge, Mass., 
Sept. 3-5. 

First International Congress of the 
Aeronautical Sciences, Palace 


Hotel, Madrid, Spain, Sept. 8-13 
American Rocket Society, Fall Meeting, 


Hotel Statler, Detroit, Mich., Sept 
15-18 

13th Annual Instrument Automation 
Conference, Convention Hall, 


Philadelphia, Pa., Sept. 15-19 
ASQC, 5th Annual San Francisco Bay 

Area Conference, Stanford Uni- 

versity, Palo Alto, Calif., Sept. 19 
Professional Group on Telemetry and 
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Remote Control, 
Americana Hotel, Bal Harbor, 
Miami Beach, Fla., Sept. 22-24 
Standards Engineers Society, Seventh 
Annual Meeting, Franklin Hotel, 
Philadelphia, Pa., Sept. 22-24 
Air Force Association, Airpower Show- 
case, Dallas, Texas, Sept. 25-27. 


1958 meeting, 


ASME Power Conference, Statler Hotel. 


Boston, Mass., Sept. 28-Oct. | 


National Aeronautic Meeting, Society 
of Automotive Engineers, Inc., 
Ambassador, Los Angeles, Calif... 


Sept. 29-Oct. 3 


OCTOBER 
Association of the United States Army 
1958 annual meeting, Sheraton 
Park Hotel, Washington, D.C 
Oct. 20-22. 


SAMA Laboratory Apparatus and Op- 
tical Sections’ Midyear Meeting, 
Westchester Country Club, Rye, 
N.Y., Oct. 26-28. 


Institute of Radio Engineers East Coast 
Conference, Aeronautical & Navi 
gational Electronics, Lord Balti 
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more Hotel, Baltimore, Oct, 27-2 


DESIGN-ENGINEER & PRODUCTION OF AIRBORNE & GROUND SUPPORT EQUIPMENT 





MISSILE TRAINING EQUIPMENT 
PRESET TIMERS, TIME INTERVAL 


supreme ACCU RACY 





ANTENNAS OF UHF RANGE 
TO YOUR REQUIREMENTS 
COMPONENTS ENGINEERING DEPARTMENT 


GROUND SUPPORT TEST EQUIPMENT 
METERS, ANTENNAS 





cv 


with BULOW 
ANTENNAS 


DESIGNED AND ENGINEEREL 
DIRECT ALL INQUIRIES TO 





COMPONENTS. 


HEATER THERMOSTATS, TAPE READERS 


BULOW ELECTRIC CO. 11000 capital, OAK PARK 37, MICH. 
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Delta and American Airlines 





Service between New Orleans ond 
the W est Coast in cooperation with 


NEW YORK 






PHILADELPHIA 












WASHINGTON 













SAN FRANCISCO 


LOS ANGELES 
SAN DIEGO 








CHARLESTON 





NEW ORLEANS 


MIAMI 


Serving the Missiles Market 


with the world's newest and most modern Passenger and Cargo aircraft, 


radar equipped, of course. 


“YNATIONAL 


ee ee AIRLINE OF THE STARS 
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EMPLOYMENT 


America’s Most Complete Eleciricel Service 9/7; RIE YA N/- 


TORQUE TESTING 





ENGINEERS 
SCIENTISTS 


advanced 


ae WIRING 


missile 
=a anhe Ma oF- on — 


WAS ankou i> fale ilal-t-Sanare 





ice DESIGN INSTALLATION 







































A few high-level opportunities with 


Missile & Ordnance Systems Dept. 
of General Electric 
ASE COMMUNICATION SYSTEM 


PHYSICIST .. . 
AEROSCIENCE LABORATORY 





FOR TESTING Screws, thread-cutting 


MS degree plus 5 to 8 years ex and thread-forming screws— all types of 
perience. threaded fasteners; threaded parts and 
Investigate solid state phenomena threaded connections. 
and shock hydro-dynamics associ- ISSILE GROUND SUPPORT SYSTEMS FOR MANUFACTURERS 
ated with development of struc- DESIGNERS 
tures for hypersonic vehicles. 

: INSPECTORS 


AERONAUTICS SPECIALIST TOOL ENGINEERS 
PhD in Aeronautics Engineering Capa- | LABORATORIES and for 


preferred; 6 to 10 years’ experi- S00 in. | PRODUCT CONTROL 
ence in high-temperature heat Ibs.)or | ; bl 
(0-150 ft. | 1 assembly. 


transfer and shock wave studies. 





















































Conduct experimental  investiga- 55! Mission Street, San Francisco, California Ibs.) Ww Bull TTF 
tions of shock-wave and heat4rans- 218 N. Avalon Boulevard, Wilmington, Calif rite for Bulletin 
f } ; ith ' 2295 East Belt Street, San Diego, California 
er phenomena with extremely ad- 233 N. San Joaquin Street, Stockton, Calif 
vanced installations at Aeroscience 484 Washington Street, Monterey, California 
Laboratory. 
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RADIATION ENGINEER | 
NOst CONE DEVELOPMENT CLASSIFIED SECTION 
PhD in Physics, plus 8 to 10 Undisplayed Advertising: $1.50 per line, minimum charge $4.00. Cash with order. Estimate | 
years experience in_ radiation 30 capital letters and spaces per line; 40 small lower-case letters and spaces per line. | 
analysis and advanced systems ft S>S if Box by ye is included 2 -~ of advertiser's name and address. | | 
5 ¥ . vertising: per column in pace units up to page accepted 
R&D; knowledge of space-motion in this section for classified-type advertising 
problems and inertial systems se monthly. Publication date Ist of each month. Forms close the 10th of the month | 
and/or components desirable. eceding the month of issue. Address all correspondence to Classified Advertising | 
ss ’ Department, Missiles & Reekets, 1001 Vermont Ave., N.W., Washington 5, D.C. 
Integrate R&D studies for elec- 
tronic, optical, and infrared sys- ENGINEERING SERVICES AVAILABLE 
tems applicable to advanced mis- From EE’s ME’s physicists, metallurgists, 
s P ‘ chemists, programmers to designers, drafts- 
siles and space vehicles. men. PhD to technician. BMEWS, SAGE, ELECTRICAL ENGINEER forming | 
Hs Saf line, ATLAS, etc. experience. Low, Manufacturer's Representative 
DESIGN REVIEW ENGINEER approved rates. In your plant or field poten 
oak desired. Let us —_ -_ your require- a 
EE, ME or AE degree, plus 5 to ments. Brochure on r Eupertenee ~! computing uatpment, eee 
° ; : BA AND EXPERIM INTAL PHYSICS metering, telephone, automatic contro 
A ag oy noma ee Box 689, Falmouth, Mass. KI8-2175 devices. Laboratory facilities for re 4 
peve op an integrate esign-re- and maintenance of products. ill 
view programs, methods and pro- handle high quality technical equipment | 
cedures for electrical, electronic, ny ag BR EL 
oe meg a TECHNICAL Box 113, Missiles & Rockets Magazine, 
thee Pai 1001 Vermont Ave., N.W., 
missile systems and missile test REPRESENTATION Washington, D. C. 
equipment. REQUIRED 
[ he major technical programs 
at MOSD are carried on under long- Active and growing line of explosive- 
term prime development contracts. actuated devices for missile and aircraft DIRECTOR OF QUALITY CONTROL 
The climate here is one of scien- application. Contacts at both engineer- oe — — ee. Have ye 
tific curiosity pursued under ideal ing and purchasing levels Regions open ane "R&D: “4 Sg ey . 
laboratory conditions. are Northeast, Southeast, Midwest, 8 114, Missil 2 
Southwest. Send organizational details 1001 Re ye a 
Please send your Box 115, Missiles & Rockets, Beverly Washington, D.C. 
resume to: Hills, Calif 
Mr. Richard Eddy, | 








, Div. 43 MD 


MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @® ELECTRIC 








WE REPAIR & MAKE REPLACEMENT PARTS 
FOR ALL 126 MAKES BINOCULARS 
Mech. Parts; Lenses & Prisms—Transits, Telescopes 
SINCE 1930 












oo. See ee MD. PRECISION INSTRUMENT & OPTICAL CO. 
: uns Binoculars & Scopes MANUFACTURERS OF OPTICAL TOOLING EQUIPMENT 
Repaired 12 E. Lanvale St., Baltimore 2, Md. @ MU 5-4789 
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EMPLOYMENT 


MISSILE DETECTION 
SYSTEMS SECTION 

OF GENERAL ELECTRIC 
AUGMENTING 

SYSTEMS MANAGEMENT 




















bat nl ou F 








ting 
s of 
7 GROUP 
| 
Responsible for Development and Design 
for of Long-Range Detection Systems 
L 


NEW OPENINGS FOR ELECTRONIC ENGINEERS 
TO WORK ON RADAR SYSTEMS AND COMPONENTS 


HM Research and development of new detection techniques. 





As far back as 1950, G-E engineers and sci- 
entists began to investigate ballistic missile 
detection problems. This study program was 
part of the long-term investment in elec- 
nate tronics research undertaken by General 
—? Electric...an investment that is a major 
pted factor in the selection of G. E. for such con- 
nth 

sing 





Hi Initiation and development of proposals. 


Mi Issuance of design and purchase specifications. 





HB Liaison between military; engineering and manufacturing sub-contractors. 


tracts as the $100,000 ,000 plus responsibility 
for high-power, long-range surveillance 


radar... BMEWS. Mt Technical and financial scheduling, analysis of radar programs. 








SYSTEMS DEVELOPMENT ENGINEERING 

(At least 4 years’ experience) 

tele- RADAR SYSTEMS ¢ SYSTEMS ANALYSIS 

pair DATA ANALYSIS ¢ COMPUTER PROGRAMMING (704) 
ul ELECTRONIC COUNTERMEASURES SYSTEMS 





SYSTEMS EQUIPMENT ENGINEERING 














ne, | : ; 
(At least 2 years’ experience) 
ANTENNA DESIGN AND DEVELOPMENT j 
. RF COMPONENTS DEVELOPMENT 
— UHF AND MICROWAVE RECEIVER DEVELOPMENT 
POL DATA REDUCTION EQUIPMENT D&D 
oe: VIDEO DISPLAY DEVELOPMENT 
ket COMPUTER APPLICATIONS 
Salaries fully competitive, commensurate with experience 
i eee ETT ot 
Write in confidence to: Mr. JAMES P. KINSELLA, Div. 43-W& 
— 
MISSILE DETECTION SYSTEMS SECTION 
HEAVY MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
. GENERAL @@ ELECTRIC 





— Court STREET, SYRACUSE, NEW YORK 
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